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TUMORS OF MUSCLE TYPE 


REPORT OF A GROUP OF ‘CASES, WITH SPECIAL REFERENCE TO 
METASTASIS OF LEIOMYOSARCOMA TO THE BRAIN 


J. STANLEY COHEN, M.D. 
PHILADELPHIA 


Muscle tumors have been termed leiomyomas, or smooth muscle 
tumors, and rhabdomyomas, or striated muscle tumors. They may be 
benign or malignant. 

The incidence of muscle tumors varies with the type. Benign 
myoma occurs very frequently, especially in the uterus. Gusserow ' 
stated that 38.8 per cent of all women between the ages of 30 and 40 
have myoma uteri. The tumors may be submucous, subserous and 
intramural in location, and are usually multiple. They may occur in 
the cervix, vagina, round ligaments, broad ligaments and pelvic fasciae. 
Reports of the incidence of malignant leiomyoma vary. Frequently 
statistics of its occurrence are based on the discovery of local areas of 
increased cellularity in the tumor, without evidence of general symp- 
toms, metastasis or recurrences. As a result of this method of tabu- 
lation, reports are made in which it is asserted that 10 per cent of all 
uterine myomas are malignant. Leiomyosarcoma is much rarer than is 
generally believed. In twenty years of observation, Ewing * encountered 
three malignant uterine myomas with general metastasis and two with 
local recurrence. Gardner * found one case of leiomyosarcoma in the 
Boston City Hospital in twenty years. This coincides with the finding 
of two cases among 18,077 necropsies in the Philadelphia General 
Hospital in the course of eleven years. Leiomyosarcoma occurs usually 
after the menopause, though Ewing stated that polypoid myoma of the 
cervix is usually malignant at all ages. 

Rhabdomyoma occurs infrequently. It is usually found in early life. 
The most common sites are the kidney, heart, vagina, cervix and testicle. 
Rarer sites are the esophagus, stomach, tongue, parotid gland, breast, 
prostate and skeletal muscles of the body. Rhabdomyosarcoma is seldom 
encountered. 


Submitted for publication, Jan. 18, 1932. 
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ETIOLOGY 


No definite proof regarding the etiology of muscle tumors has been 
presented. The cell inclusion theory of Cohnheim* is the one most 
commonly mentioned. He derived his theory of the origin of all tumors 
from observation of a case of congenital myosarcoma of the kidney 
while he was working at Breslau. 

Embryologically, muscle tissue arises from mesoderm. Smooth 
muscle arises from undifferentiated mesenchyme. Figures 1 A and B 
shows the source of this tissue. The stellate cells of the mesenchyme, 
shown in figure 1 C, become spindle-shaped and are connected by cyto- 
plasmic bridges. Figure 1 D shows the coalescence of the granules in 


imitive 
Segment 


Sclerotome 


Fig. 1.—Diagrammatic representations modified from Prentiss and Arey 
(Embryology, ed. 2, Philadelphia, W. B. Saunders Company): A, chick embryo 
at two days; B, human embryo at three weeks; C, mesenchymal tissue, and D, 
developmental myoblast. 


the superficial cytoplasm of the myoblast to form coarse, noncontractile 
myoglia fibrils. Later, these divide longitudinally to form fine myo- 
fibrils, thus giving the cell its longitudinally striated appearance. The 
cytoplasmic processes develop into white connective tissue fibers, which 
bind the smooth muscle cells into bundles. 

Prentiss and Arey ° listed the following methods of increase in the 
number of smooth muscle cells in the embryo: (1) formation of new 
cells from mesenchyme, (2) transformation of interstitial cells into 


4. Cohnheim: Cohnheim’s Lectures, London, New Sydenham Society, 1889, 
sect. 1, mem., p. XIII. 

5. Prentiss and Arey: Embryology, ed. 2, Philadelphia, W. B. Saunders Com- 
pany, 1918, p. 292. 
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muscle fibers and (3) multiplication of their nuclei by mitosis in the 
more advanced fetal stage. Thus, smooth muscle tumors may arise in 
the adult by the unrestrained growth of misplaced persistent mesen- 
chymal cells. 

Ewing ° stated that the widespread occurrence of myomas in mature 
life and the presence in many cases of heterotopic inclusions point 
clearly to an embryonal origin. He believes that pure fibromyoma uteri 
results from the malformation of the genital organs from the miillerian 
ducts. Rosger * and Kleinwachter * believe that myoma arises from the 
walls of blood vessels. Muller ® and Larkin *® are of the opinion that 
myoma of the kidney arises from fragments of the capsular tissue. 

Embryologically, striated muscle arises from the myotome, shown 
in figure 1 B. The muscles of the head are exceptions; they arise from 
mesenchyme. There are two theories concerning the formation of 
striated muscle fibers: 1. The myoblast of the myotome elongates and 
by repeated mitotic division becomes multinucleated. 2. The myoblasts 
unite to form single, elongated muscle fibers. 

Some investigators believe that the micelle of the myofibril occurs 
in the ovum; others,’’ that the myofibrils arise from the mitochondrial 
rods and filaments, without a granular stage. Godlewski** believes 
that the fibrils pass through a granular stage as described in the develop- 
ment of the smooth muscle cell. Wolbach ** thinks that the fibrils arise 
by connection of centrioles. Baldwin ** regards the myofibril as a dif- 
ferentiated product of the muscle cell, the homologue of the connective 
tissue fiber. 

Three theories of the etiology of rhabdomyoma are possible: (1) 
the cell inclusion theory of Cohnheim, (2) that of development of the 
striated muscle cell from the fibroblast through metaplasia and (3) that 
of differentiation from the smooth muscle cell. The latter possibility is 
suggested by the work of Carey,’® who succeeded in transforming the 
normal smooth muscle cells of the urinary bladder into striated muscle 
by repeated filling and emptying of the bladder. On the other hand, 
Reyder stated that rhabdomyoma of the heart is persistent embryonal 
tissue and not a true neoplasm. 


. Ewing (footnote 2, p. 213). 

. Rosger: Ztschr. f. Geburtsh. u. Gynak. 18:131, 1890. 

. Kleinwachter: Ztschr. f. Geburtsh. u. Gynak. 9:68, 1883. 

. Muller: Virchows Arch. f. path. Anat. 145:339, 1896. 

10. Larkin: J. M. Research 6:25, 1901. 

11. Morceau: Bibliographie Anatomique, Paris, 1902, vol. 10, p. 1. 
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13. Wolbach: Anat. Rec. 37:255, 1928. 
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LEIOMYOMA 


Histologically, leiomyoma consists of irregular bundles of cells, fre- 
quently arranged in whorl formation. The individual cells are spindle- 
shaped, but rather thicker and shorter than normal smooth muscle cells. 
They have centrally located, relatively long, oval, chromatic nuclei. 
The cytoplasm is less acidophilic than that of the normal analogue. 
Mallory ** considered the myoglia fibrils described by Heidenhain the 
most important factor in the differentiation of smooth muscle cells from 


Fig. 2.—Photomicrograph showing intracellular fibrils of smooth muscle cells; 
S20. 


fibroblasts. These fibrils, situated within the limiting membrane, fuse 
at the end of the cell to form coarse fibrils, while the fibrils of the fibro- 
blast spread out in fan shape some distance from the cell. Figures 2 
and 3 picture this essential difference. Differential stains, such as 
Mallory’s phosphomolybdic acid, aniline blue, orange G or van Gieson’s 
alum hematoxylin, acid fuchsin, trinitrophenol, can be used with assur- 
ance in distinguishing the muscle from the connective tissue. 


16. Mallory: Principles of Pathologic Histology, ed. 1, Philadelphia, W. B. 
Saunders Company, 1920, p. 305. 
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The following five cases of leiomyoma were found incidentally at 
postmortem examination : 


Case 1—A white woman, aged 70, died of intraventricular hemorrhage. In the 
kidney was found a tumor composed of smooth muscle cells arranged irregularly. 
Histologically, it was a leiomyoma. It had produced no symptoms. 

CasE 2.—A white man, aged 80, died of bronchopneumonia and hemorrhagic 
infarction of the kidney. A small, gray nodule was found in the cardiac end of the 
stomach. It was 1.8 cm. in diameter and shelled out readily. Histologically, it was 
a leiomyoma. It had produced no symptoms. 


Fig. 3.—Photomicrograph showing the fan-shaped arrangement of extracellular 
fibroblastic fibrils; & 520. 


Case 3—A white woman, aged 79, suffered from multiple neurologic phenom- 
ena, shown by necropsy as due to convolutional atrophy and arteriosclerosis of the 
basal ganglions. A round mass was found in the ileum projecting into the lumen. 
The overlying mucosa was intact. No surrounding induration was present. Histo- 
logic examination showed this to be a leiomyoma. 

Case 4.—A colored woman, aged 53, died of diabetic gangrene of the right leg. 
Two small nodules were found in the cardiac end of the stomach. They were well 
circumscribed and lay loosely under the mucosa. Histologically, they were 
leiomyomas. 
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Case 5.—A white woman, aged 76, died of cerebral hemorrhage. A tumor 8 
mm. in diameter was found movable in the muscle of the gastric wall. It was a 
soft, well circumscribed leiomyoma. 


LEIOMYOSARCOMA 


Arthur Hertzler ‘” expressed the belief that malignancy in myoma of 
the uterus is due to hemorrhage into the tumor. He listed the changes 
as follows: (1) obliterating endarteritis, (2) hyaloid degeneration of 
the wall of the blood vessel, (3) degeneration of the surrounding tissue, 
(4) free hemorrhage and (5) rapidly developing sarcoma from hemor- 
rhagic tissue. This idea has met with much objection. 

The cells of the malignant leiomyoma are shorter and rounder than 
those of the benign tumor. The nuclei are massive and hyperchromatic. 
Giant cell forms may exist. The stroma is scanty. The walls of the 
blood vessels are defective. Evans ** believes that the occurrence of 
many mitotic figures is a reliable sign of malignancy. Proper and 
Simpson '° classified malignant leiomyomas into three groups: (1) 
those closely resembling leiomyomas, (2) those having short spindle- 
shaped cells with oval nuclei and (3) those showing great variation in 
cell morphology. He believes that malignancy increases progressively 
through the groups. 


Case 6.—A colored woman, aged 47, was admitted to the hospital complaining 
of intermenstrual bleeding. The last menstrual period occurred in October, 1930. 
In November, 1930, she passed large clots. Following this, the periods were 
irregular, and a thick discharge of foul, yellow material occurred, occasionally 
intermixed with blood. Cramps occurred in the abdomen after meals, inducing 
nausea and vomiting. In January, 1931, the patient noted dyspnea on exertion, 
severe night sweats and diurnal and nocturnal frequency of urination. 

The lungs were normal. The heart was slightly enlarged to the left. Presys- 
tolic and systolic murmurs could be heard over the entire precordium. The abdo- 
men was distended by a hard, nodular mass, which arose in the pelvis and extended 
to the umbilicus. It appeared to be a part of the uterus. 

Roentgen study revealed a dense, circular shadow in the left lower hemithorax 
at the level of the ninth rib in the midclavicular line. The right dome of the 
diaphragm was higher than normal and was obliterated by the presence of fluid. 

Necropsy revealed multiple white, firm nodules in the uterus, enclosing areas 
of soft hemorrhagic tissue. There were secondary nodules in the lungs and liver. 
The nodules in the lungs were firm, white and circumscribed; that in the liver was 
necrotic, and had ulcerated through the diaphragm into the right lung. 

Histologically, the cells of the soft hemorrhagic areas in the uterus were larger 
than those of the surrounding tissue. The nuclei were fairly large and varied in 
shape, some being spindle-shaped, some round and some oval. A few bizarre cells 
contained multiple nuclei. The cytoplasm was small in amount and irregularly 
fibrillar. 


17. Hertzler: J. A. M. A. 71:1040, 1918. 
18. Evans: Surg., Gynec. & Obst. 30:225, 1920. 
19. Proper and Simpson: Surg., Gynec. & Obst. 29:39, 1919. 
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In reviewing the literature, I was unable to find a record of a myoma 
occurring as a primary or as a secondary neoplasm of the brain. If this 
survey is correct, the following report of a case describes the first 
recorded instance of leiomyosarcoma that metastasized to the brain: 


Case 7.—An emaciated, senile white man of 65 was admitted to the hospital, 
complaining that he had had “failing health” since the occurrence of a “stroke” in 
1928. Further history could not be obtained. 

The liver was enlarged to a level 4 fingerbreadths below the costal margin. A 
hard, fixed, circumscribed nodule about 7 cm. in diameter could be felt at the lower 
border of the liver, about 4 cm. to the right of the umbilicus. It moved with 
respiration. 


Fig. 4.—Photograph showing nodule of leiomyosarcoma in the occipital lobe 
of the brain. 


Roentgen examination revealed a slight six hour retention due to a mass in the 
stomach, which was interpreted as carcinoma. 

The urine contained a trace of albumin and many leukocytes. The red blood 
cell count was 4,400,000; the hemoglobin content was 12.7 Gm.; the leukocyte 
count was 17,200, with 81 per cent polymorphonuclears. The Wassermann reac- 
tion of the blood was negative. The blood sugar determination was 113 mg., and 
that of blood urea nitrogen was 20 mg. Fractional gastric analysis showed no free 
hydrochloric acid; total acid was 15, 15, 19, 22, 19, 17, 22 and 29 mg. Lactic acid 
was present. 

Necropsy revealed a primary leiomyosarcoma of the left kidney with metastases 
to both lungs, right kidney, suprarenal glands, ileum, mediastinal and mesenteric 
lymph nodes and brain. The right kidney weighed 680 Gm. It was irregular and 
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nodular, but freely movable in the perirenal fat. It was firm and cut with increased 
resistance. It was homogeneous and of a uniform yellow color. In the upper pole 
was a round area 4 cm. in diameter, composed of deep yellow, necrotic material, 
putty-like in consistency. No renal tissue was present that could be recognized as 
such grossly. The nodules in the lung were numerous, varying in size from 4 mm. 
to 3 cm. in diameter. They were all firm, resistant and yellow. 

The brain weighed 1,520 Gm. It was large but of normal shape. The pia- 
arachnoid was thickened, and showed fibrosis of the interpeduncular space. The 
cortical convolutions were swollen, and the blood vessels were congested. The 
pons, medulla and cerebellum appeared normal. The ventricles were definitely 


Fig. 5.—Photomicrograph of leiomyosarcoma of the brain showing whorl forma- 
tion; & 69. For high power magnification, note figure 2. 


dilated. The basis pontis contained a scar on the right side resulting from an old 
thrombotic lesion. Practically the entire right half of the basis pontis was degen- 
erated. When the left occipital lobe was cut through, a nodule was seen deep in 
the subcortex. This lay immediately posterior to the calcarine cortex, and the 
softening around it involved the latter structure. The nodule measured 2 cm. in 
longitudinal diameter and 0.5 cm. in transverse. It was firm and yellowish green, 
and showed central necrosis. .It appeared encapsulated owing to softening of the 
white matter about it. This is seen in figure 4. Examination of the tumor under 
low power, with the 16 mm. objective, presented a whorl appearance, shown in 
figure 5. 
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Examination under high power magnification, with the 4 mm. objective, showed 
the cells to be of irregular spindle shape. With toluidine blue stain, the cytoplasm 
stained light blue and presented longitudinal striations. The nuclei were oval, 
elongated and centrally located, and contained a central spherical nucleolus. Both 
stained dark blue. Figure 2 illustrates these cells. 


RHABDOMYOMA 


Histologically, the picture of rhabdomyoma varies, depending on the 
degree of maturity of the cells comprising the tumor. The mature type 


Fig. 6—Photomicrograph showing rhabdomyosarcoma in the left suprarenal 
gland; « 69. 


of tumor consists of irregular bundles of striated muscle ; the immature 
type, of single cells or small groups of cells with prominent nuclei and 
scanty cytoplasm. The cells are shorter and rounder, and resemble 
smooth muscle cells. Cross-striations may be rare, but areas can always 
be found where the cells show characteristic striations. The mature 
type of cell is generally found in the benign tumor ; the immature type 
is more likely to be malignant. The stroma may be loose adult con- 
nective tissue or a more embryonal myxomatous or sarcomatous type. 
Vascularity is usually prominent. The following report represents the 
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only case of rhabdomyosarcoma found among 18,077 necropsies at 
the Philadelphia General Hospital in eleven years. 


Case 8.—In November, 1929, a white woman, aged 18, complained of a loss of 
sensation over the left hip. One month later, she began to have pain in the ieft side 
of the chest and noticed lumps over the entire body. During July, 1930, a gradual 
onset of paralysis of the legs occurred. In January, 1931, amenorrhea began. 

Both pupils were dilated. Cervical adenopathy was present. There was 
increased vocal resonance, and rales were heard throughout the chest. The heart 
was displaced upward; the rate was rapid and irregular, but no murmurs could 


Fig. 7.—Photomicrograph showing cross-striations in rhabdomyosarcoma; 
520. 


be heard. The blood pressure was 104 systolic and 72 diastolic. Ascites was 
present. Four large nodes were palpable in the anterior abdominal wall. The 
muscles of the legs were atrophic. The deep tendon reflexes were absent. The 
course of the illness was progressive, and the patient died on Sept. 1, 1931. 
Necropsy revealed a white woman, 170 cm. in length and 75 pounds (34 Kg.) in 
weight, with scoliosis to the right and bed sores over the sacrum. The heart 
weighed 200 Gm. and contained numerous nodules throughout the myocardium. 
One nodule, 1 cm. in diameter, was present in the posterior aspect of the septum; 
there was another in the interventricular septum near the apex. They were glisten- 
ing, white, smooth and friable, resembling pearls. The lungs showed numerous 
abscesses. The left kidney contained a large, nodular tumor in the upper pole, 3 
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cm. in diameter. It was irregularly round, soft, glistening and friable. The right 
kidney was the seat of multiple abscesses. The capsule of the spleen contained 
many patches. The liver showed chronic, passive congestion. The small bowel 
had numerous small tumors situated in the serous coat. A large tumor involved 
the pancreas, diaphragm, omentum, right kidney, aorta, spinal column, dura of the 
cord, left suprarenal gland and left ovary. 


Histologically, the tumor cells of the left suprarenal gland were most character- 
istic. They corresponded to the immature type of rhabdomyosarcoma, but showed 
cross-striations. The tumor cells of the other organs showed a rather marked 
degree of necrosis. Figures 6 and 7 show the metastatic tumor in the suprarenal 
gland under low and high power objectives. 


SUMMARY 


The incidence of muscle tumors varies with the type. Leiomyoma 
occurs frequently, especially in the uterus. Leiomyosarcoma is less 
frequent, according to my studies, than is generally claimed. What 
appears to be the first case of metastasis of leiomyosarcoma to the brain 
is described. Rhabdomyoma occurs very rarely. Rhabdomyosarcoma is 
rare. The diagnosis of muscle tumors depends on close observation 
of the type of cell, i.e., the finding of spindle-shaped cells arranged in 
whorl formation or of cross-striations in large, irregular cells. Mallory’s 
and van Gieson’s differential stains are of diagnostic aid. The possible 
theoretical origins are enumerated. 


bs 


LOCAL TISSUE IMMUNITY 


G. A. PACHECO, M.D., Pu.D. 
CHICAGO 


Immunologic investigatrons of recent years place increasing emphasis 

on the direct part played by the mesenchymal tissues in resistance to 
infectious diseases, and as a result cellular reactions of inflammation 
are being studied with renewed interest in the attempt to understand 
their fundamental significance in the general mechanism of defense. 
The idea of localization of infection as a definite defensive factor has 
assumed greater importance in the minds of many students of the prob- 
lem, although the importance of general humoral elements is not denied. 
The conception has developed that increased resistance to certain infec- 
tious agents may be largely local, due to a more effective response of 
local tissues to the invading micro-organism. This notion, while not 
new, has been emphasized particularly by Besredka,' who has stimu- 
lated renewed interest in the problem of local immunity. New facts 
have resulted from this interest which not only strengthen the view that 
such an immunity actually exists, but also help to explain its mechanism. 

In this paper experiments are reported which further support the 
idea that local immunity can be acquired. 

There is at present some confusion regarding what.is meant by 
the term local immunity. Besredka,* for example, defined it as “an 
immunity without the obligatory participation of antibodies.” Gay,* on 
the other hand, defined the condition as a “locally superior mechanism 
for the disposal of a particular micro-organism,” and stated that it may 
be demonstrated “either by the local presence of antibodies before their 
appearance elsewhere in the body, by their local presence in greater 
concentration than elsewhere, or by a superior method of direct disposal 
of bacteria in the particular area in question.” Opie * interpreted local 
immunity after a previous sensitization to a specific antigen or bac- 
terium as a local hypersensitivity that is manifested by an acute inflam- 
mation having the essential features of a local anaphylactic reaction, 
and tending to retard the entrance of bacteria or their noxious products 


Submitted for publication, Jan. 27, 1932. 
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into the blood stream. This retardation, he assumed, is brought about 
by the local accumulation of antibodies, which fix the antigen or bac- 
teria at the site of inoculation, thus localizing the infectious agent and 
preventing its dissemination to more vital organs. 

Regardless of differences in point of view concerning the actual 
mechanism of local immunity, most of the workers agree as to the 
existence of a localized condition that brings about an increased resis- 
tance to a specific micro-organism. This does not necessarily eliminate 
or minimize the importance of a generalized response. 


LOCAL IMMUNITY 


OF 


HISTORICAL EVIDENCE FOR THE EXISTENCE 

Fehleisen * in 1883 was probably the first to note evidence of expert- 
mental local immunity. He observed a locally increased resistance while 
reproducing erysipelas in animals and human beings who had recovered 
from previous attacks of the disease. Meierowitsch® in 1888 found 
that rabbits which had recovered from one attack of experimental ery- 
sipelas were protected from a second attack for from one to two months. 
As evidence that the immunity acquired after erysipelas is general as well 
as local, Roger * produced an attack of erysipelas in one ear of a rabbit, 
and after recovery had taken place, produced a second attack in the 
opposite ear, and found that it was followed by a rapid recovery or 
the formation of a small abscess. On the other hand, Gromakowsky * 
called attention to the absence of immunity against the streptococcus of 
erysipelas in the peritoneal cavity of animals previously immunized in 
the skin. 

Cobbett and Melsome’ produced both local and general immunity 
against erysipelas by subcutaneous inoculations of a pure culture of 
living streptococci into the ears of rabbits. They demonstrated the 
presence of local immunity by comparing the effects of inoculations of 
living streptococci into the ears of rabbits that had recovered from 
previous inoculations of the same micro-organism, with those of similar 
inoculations into normal rabbits. The response in the previously inocu- 
lated rabbits was manifested by an early local inflammatory reaction 
that subsided in from one to four days and the absence of general toxic 
effects. The control rabbits, on the other hand, presented a slow, pro- 
gressive inflammatory reaction accompanied by general malaise and in 
many instances by death. The existence of a generalized immunity 
was demonstrated in two ways, first by producing an attack of erysipe- 
las in the right ear and a few days after recovery producing a second 
attack in the left ear. The reaction was compared in extent and out- 


. Fehleisen: Aetiologie der Erysepelas, Berlin, T. Fischer, 1883. 
». Meierowitsch: Centralbl. f. Bakt. (ref.) 3:406, 1888. 

. Roger, G. H.: Compt. rend. Soc. de biol. 42:573, 1890. 

. Gromakowsky, D.: Ann. Inst. Pasteur 9:621, 1895. 

. Cobbett, L., and Melsome, W. S.: J. Path. & Bact. 3:39, 1896. 
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come with that of normal rabbits which had simultaneously been given 
the same quantity of streptococci. In half of the reinfected rabbits 
there were evidences of general immunity manifested as an early severe 
inflammatory reaction, which subsided in from three to four days. Ina 
few instances, too, there were small abscesses as the end-result of the 
second attack of erysipelas. The second method was to inject strepto- 
cocci into the peritoneal cavity and after recovery of the rabbit from 
this inoculation, to produce erysipelas in one ear. The course of the 
infection indicated that the rabbit had acquired an excellent general 
immunity, inferior to the local but superior to the general immunity 
produced by the inoculation of the opposite ear. 

These investigators concluded that both local and general immunity 
resulted from the early inflammatory response, enhanced by the pre- 
vious sensitization of the tissues. The lack of protection in the normal 
animals was interpreted as being due to the delay of the inflammatory 
reaction, which allowed the micro-organisms to multiply and produce 
their toxic products, which were not overcome by the phagocytes of the 
subsequent inflammatory reaction. 

Romer *° produced a local corneal immunity in the conjunctiva of 
one eye in rabbits by injecting small quantities of abrin. This local 
immunity he demonstrated by the resistance that the previously injected 
conjunctiva offered to further inoculation of abrin, while the oppo- 
site conjunctiva remained susceptible. 

Noguchi ** demonstrated a locally increased resistance to tetanus 
toxin in rats in which wounds were sutured with silk threads containing 
tetanus spores and treated with eosin, since the threads, when removed 
and transplanted in other rats or in the opposite sides of the same rats, 
caused fatal tetanus. He further showed that the leg-previously resis- 
tant to the tetanus spores reacted very slowly to a subsequent inocu- 
lation of tetanus bacilli, whereas in the opposite leg or in normal rats 
the same quantity of bacilli produced a rapidly fatal outcome. _ Noguchi 
explained this local immunity as the result of a possible formation of 
antitoxins in the local connective tissues. 

In 1905 Wassermann and Citron,’* in testing the resistance to 
typhoid bacilli of animals immunized in the pleural cavity, peritoneal 
cavity and blood stream, noticed that the immunization was more 
marked if the bacilli were injected through the route previously used, 
and that this immunity was not dependent on the quantity of antibodies 
present in the blood serum. To explain this locally heightened resis- 
tance they postulated the idea of “Umstimmung,” or retuning, of the 
local cells to an increased phagocytic activity. 


10. Rémer, P.: Arch. f. Ophth. 52:72, 1901. 

11. Noguchi, H.: J. Exper. Med. 9:291, 1907. 

12. Wassermann, A., and Citron, J.: Ztschr. f. Hyg. u. Infektionskr. 50: 331, 
1905. 
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Later, Wassermann and Ledermann** advised the application of 
killed cultures of staphylococci on infected wounds to prevent the 
development of complications. Similar observations were made by 
Levaditi,"* who noticed that war wounds infected with streptococci 
quickly destroyed streptococci that were applied on dressings during 
the healing stage. 

More recently, interest in the problem of local immunity has been 
stimulated by Besredka,’® who in 1921 advanced a new theory to explain 
its mechanism. In this he suggested that local immunity is essentially 
a desensitization of certain receptive cells, which when immunized, 
become indifferent to specific micro-organisms, and allow them to be 
destroyed by the phagocytes. Although not definite as to where these 
receptive cells are located, he mentioned the reticulo-endothelial system 
as a possible location or source. He stated, furthermore, that this local 
immunity can be produced artificially by substances that contain the 
hypothetic agent, which he calls antivirus.’*° The application of this 
antivirus on or near the receptive cells produces an acquired local 
immunity without the intervention of antibodies. When the infection 
is present, this same antivirus acts as an immune serum in passive 
immunity, or directly produces in the tissues of the animal a medium 
in which the micro-organisms are incapable of multiplying, either 
because of desensitization of the receptive cells or because of a direct 
action on the bacteria present. To substantiate his ideas, the author 
described experimental work in animals and many clinical cases in which 
the antivirus had been used with favorable results. 

In this country, Gay‘? has done much to establish local immunity 
as a definite entity. His work began with the production of experi- 
mental empyema in rabbits by intrapleural injections of a particular 
strain of streptococcus hemolyticus. He ncticed under such conditions 
that the infection remained entirely local, although a general immunity 
was produced, as shown by the presence of agglutinins, opsonins and 
precipitins in the serum. The latter were demonstrable, however, only 
by a special serologic technic. Of more significance was his demon- 
stration of the local morphologic changes produced in the pleural cavi- 
ties of rabbits by the inoculation of various substances that stimulate 
definite cellular reactions, and the relation of these to the immunity 
which some of the rabbits had acquired.’* From such experiments Gay 
concluded ‘that the exudates containing large numbers of polymorpho- 
nuclear leukocytes were not protective when a minimal lethal dose was 
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18. Gay, F. P., and Morrison, L. F.: J. Infect. Dis. 33:338, 1923. 
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inoculated into the pleural cavity, whereas exudates containing larger 
numbers of clasmatocytes than polymorphonuclear leukocytes protected 
against as many as 200 M. L. D. of hemolytic streptococci. Therefore 
Gay concluded that the local acquired immunity was nonspecific and 
dependent on the high ratio of clasmatocytes to polymorphonuclear 
leukocytes. Later, however, he demonstrated that a more pronounced 
local pleural immunity could be secured when specific antibodies were 
added to the increased number of clasmatocytes.'* Rivers and Tillett *° 
showed also that protection against streptococci injected into the skin 
was far greater when the skin had been infiltrated twenty-four hours 
before or at the same time with the immune serum, than after sir lar 
treatment with normal serum or beef broth. Opie *' observed tha an 
antigen persisted at the site of inoculation in animals previously sensi- 
tized to that antigen, and suggested that the accumulation is due to the 
local presence of antibodies, which unite and fix the antigen at the site 
of inoculation. 

Freedlander and Toomey ** produced a nonspecific local immunity 
against Staphylococcus aureus in the abdominal walls of guinea-pigs, 
by the application of wet compresses of broth, mustard, saline solution, 
meat, peptone and 10 per cent horse serum. Their morphologic obser- 
vations demonstrated an increased number of clasmatocytes in the sub- 
cutaneous tissues. 


In summary, then, one may conclude that local immunity in varying 
degrees has been demonstrated in erysipelas, in experimental strepto- 
coccal empyema, during the process of healing of wounds, after non- 
specific stimulation with foreign proteins and other substances that 
bring about an inflammatory process, after injection of killed cultures 
of streptococci and staphylococci into local areas of the ‘skin and after 
inoculation of tetanus bacilli into wounds. In all of these cases the 
immunity has been either a combined local and general immunity, or 
a general immunity manifested in a local area by a heightened, rapid 
inflammatory response after a nonspecific stimulation of the local tissues, 
or a local immunity with a general immunity of lesser degree in other 
portidns of the body. The presence of antibodies in the blood serum 
has been demonstrated in many instances, and serums have been prepared 
that increased the local defensive powers. In explaining the mechanism 
of local immunity, some have postulated a defensive system that is non- 
specific and dependent only on the number of phagocytes; others, that 
the local area contains a greater concentration of antibodies, which when 
combined with the antigen bring about a positive chemotaxis. Prac- 
tically all of the investigators of this field, however, agree that an early 
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inflammatory reaction and an increased phagocytic activity are con- 
stantly present. 


THE EXPERIMENTAL PROBLEM 


As can be seen, the problem of local immunity is still obscure, first 
as to its existence, second as to its independence froma general immunity 
and third as to the mechanism determining it. With these considerations 
in mind the following questions were formulated : 


1. Is there such a thing as local immunity independent from general 


immunity ? 
2. If so, what is the mechanism ? 
3. How can this be demonstrated experimentally ¢ 


The following experiments were undertaken in the attempt to answer 


these questions : 
1. A histologic study of the changes in the skin of normal guinea- 
pigs during the process of localized intradermal injections of killed cul- 


tures of S. aureus. 

2. A comparison of the gross reactions of the skin to inoculations of 
a living, virulent culture of S. aureus in normal guinea-pigs, in those 
given previous intradermal injections of 0.85 per cent salt solution and 
those given local intradermal injections of a staphylococcal vaccine. 


3. Observation of the changes and healing processes in the skin of 
the abdominal wall after excision of the area inoculated with a living, 
virulent culture of S. aureus in normal guinea-pigs and in those pre- 
viously treated locally with a staphylococcal vaccine. 

4. A study of the histologic changes occurring at hourly intervals 
from the fifth to the twenty-fourth hour after intradermal injection of 
a living, virulent culture of S. aureus into the skin of the abdominal walls 
of normal guinea-pigs, of those previously given intradermal injections 
of sterile salt solution and of those previously treated intradermally 


with staphylococcal vaccine. 


MATERIALS AND METHODS 


In these experiments, guinea-pigs weighing from 159 to 350 Gm. were used. 
The material used for inoculation was from a culture of S. aureus obtained from a 
large furuncle on the upper lip of a patient who had suffered from fever, chills and 
malaise of ten days’ duration. The virulence of the organism was determined by 
inoculating guinea-pigs intradermally in the abdominal wall with 0.2 cc. of a 
twenty-four hour agar culture, diluted in 1 cc. of physiologic solution of sodium 
chloride (0.85 per cent NaCl). The necrosis of an area about 0.5 cm. in diameter 
or the death of the guinea-pig within ninety-six hours was taken as a criterion of 


virulence. 

Three methods of inoculation were tried to see which would cause the most 
pronounced inflammatory reaction: viz., with the bacteria diluted in 0.85 per cent 
solution of sodium chloride; with the bacteria in a 1: 500 solution of calcium 
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chloride, and with the organisms suspended in melted agar at from 45 to 50 C. 
Of these three methods, the first was found easiest to control; it gave as good 
results as the others and did not introduce complicating reactions; it was there- 
fore adopted as a routine procedure. A twenty-four hour agar culture of S. aureus 
was suspended in 1 cc. of sterile salt solution and heated at 60 C. for one hour, 
after which the suspension was transferred to a tuberculin hypodermic syringe 
equipped with a no. 28 gage needle, and 0.2 cc. was inoculated intradermally into 
the right side of the previously prepared antcrior abdominal wail. An area mea- 
suring about 4 by 2 cm. had been shaved, carefully washed with tap water and 
soap, rinsed with sterile water and finally painted with a weak solution of iodine in 
a mixture of equal parts of ether and alcohol. 

In all, ten daily injections, about 1 cm. apart, were made, the first three into 
the right anterior abdominal wall, the next four into the midline and the last three 
into the left abdominal wall. Control animals were similarly given injections of 
0.2 cc. of 0.85 per cent solution of sodium chloride. The guinea-pigs were then 
left undisturbed for twenty-five days, after which they, with normal animals, were 
inoculated with 0.2 cc. of a twenty-four hour growth of living S. aureus diluted in 
1 cc. of sterile salt solution. 

Histologic study was made of pieces of tissue cut from the inoculated areas 
after they had been fastened with bamboo pegs on square frames of cork as 
advised by W. Bloom,?* fixed in Zenker’s fluid plus solution of formaldehyde, 
embedded in celloidin, cut at from 10 to 15 microns and stained with hematoxylin, 
eosin and azure II (method of Maximow2*). For the study of the bacteria, 
Gram’s and Claudius’ °° staining methods were used on smears and sections. For 
the determination of fibrin, the specific stains of Weigert,2® Kockel,?7 Wolff,2# 
Unna,?9 Schmidt 2° and Wallace *4 were used. In staining for fibrin, sections of 
normal and previously inoculated skins during different hours of the inflammatory 
process were stained, with an equal number of sections of pneumonic lung that con- 
tained fibrin. The latter served as controls on the efficiency of the stains at the time 
they were used. 


GROSS AND HISTOLOGIC CHANGES PRODUCED IN THE SKIN 
NORMAL GUINEA-PIGS BY TEN DAILY INTRACUTANEOUS 
INJECTIONS OF STAPHYLOCOCCAL VACCINE 
As a preliminary step, the effects of the daily intracutaneous injec- 


tions of the heat-killed staphylococcal vaccine were first observed in 
twelve guinea-pigs treated as follows: 


OF 


On the first day, all of the guinea-pigs were given an intradermal injection of 
0.2 cc. of the vaccine. All, except the one that was to be sacrificed twenty-four 
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hours later, were vaccinated in the right upper quadrant. In the latter the injection 
was made in the middle of the space between the umbilicus and the lower border 
of the sternum. This was done to study the same histologic structure in each 
animal, altered only by the effects of the vaccination. Twenty-four hours later the 
guinea-pig vaccinated in the center of the abdominal wall was killed after the area 
receiving the injection had been fixed on a cork frame. The same procedure was 
followed in the remaining animals in order to obtain ten specimens of skin that 
would demonstrate the progressive daily histologic changes occurring during the 
process of injections. 


Gross Changes.—The gross changes occurring in the skin of normal 
guinea-pigs following the first injection of the staphylococcal vaccine 
were either the formation of a hyperemic nodule, varying from 2 to 
10 mm. in diameter, and tending to become firmer and finally disappear- 
ing but leaving a pigmented macule, or the development of a nodule that 
softened, ulcerated, discharged a thick, yellow purulent material and 
then underwent rapid healing, leaving a slightly pigmented scar. 

The subsequent injections usually produced larger nodules and pro- 
duced them more rapidly, with more intensive reaction at the periphery 
and the base of the nodule. In many instances this reaction was so 
violent as to produce large areas of necrosis surrounded by elevated, 
hyperemic and edematous borders. The nodules of the previous injec- 
tions were often reactivated to an inflammatory state by the later 
injections, as shown by the increased size of the area of hyperemia or 
by the formation of a necrotic area at the point of healing or in a 
quiescent nodule. In many guinea-pigs after the sixth injection a sudden 
rapid healing occurred in the previously elevated and hyperemic nodules, 
the discharge of some of the pustules disappeared and the entire skin 
was clean. In a few instances the violent local reaction after the fourth 
injection resembled grossly the Arthus phenomenon in the rabbit. 

Histologic Changes.—The first injection of vaccine produced an 
inflammatory reaction characterized by dilatation of the lymphatics and 
blood vessels, edema, diapedesis of leukocytes, hemorrhage and moderate 
phagocytosis of the particles of vaccine by polymorphonuclear leukocytes 
and a small type of mononuclear cell. During the following injections, 
the inflammatory reaction was more intense, and there were signs of 
mobilization of the undifferentiated perivascular mesenchymal cells and 
of the connective tissue histiocytes and other reticular cells, with the 
appearance of numerous actively phagocytic mononuclear cells. In the first 
injection, the particles of vaccine were disseminated throughout the 
entire section, both extracellularly and in polymorphonuclear leukocytes. 
In the succeeding ones, the particles tended to localize within a relatively 
small area, which contained many polymorphonuclear leukocytes and was 
surrounded by many mesenchymal cells. After the second injection, the 
area of greatest reaction was that of the reticular and subreticular layers, 
with a moderate cellular infiltration in the papillary and muscular layers. 
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In the reticular and subreticular layers, the predominant cells during the 
first injection were the polymorphonuclear leukocytes, but in the sub- 
sequent ones mononuclear cells also appeared in great numbers. The 
polymorphonuclear leukocytes were vacuolated, many showed pyknosis 
and karyorrhexis, while others were digested or were in the process of 
being digested by small and large mononuclear cells and elongated 
histiocytes. 

The final result of the injections was a definite increase in the thick- 
ness of the dermis with increased proliferation of mesenchymal cells as 


Fig. 1—Photomicrograph (reduced from a magnification of * 700) of the 
subcutis of a guinea-pig after the tenth injection of the staphylococcal vaccine. 
Note the syncytium-like mass of mesenchymal tissue in which are many mitotic 
figures and some histiocytes with a fo unlike cytoplasm. 


manifested by the number of mitotic figures and infiltration by a great 
number of mesenchymal cells and leukocytes (fig. 1). The reticular and 
subreticular layers were greatly increased in thickness by innumerable 
quantities of mesenchymal and mononuclear cells, which were under- 
going transformations resembling those seen in tissue cultures. There 
were rather numerous mitotic figures in the mesenchymal tissue and 
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pericytes of the blood vessels of the reticular, subreticular and muscular 
layers, and also a tendency toward the formation of a syncytium. Some 
of the mesenchymal cells were loaded with fat vacuoles. The polymor- 
phonuclear leukocytes tended to disappear, leaving traces of their pres- 
ence in the phagocytosed particles that were retained in the cytoplasm of 
the large mononuclear and histiocytic cells. The muscle layers were 
separated by a dense mesenchymal structure, which contained all the cell 
types of this tissue. The muscle bundles were separated by thick bundles 
of connective tissue. The blood vessels and lymphatics in most of the 
sections were dilated, patent and surrounded by many layers of undif- 
ferentiated pericytes, which frequently contained mitotic figures. In 
some instances the endothelial cells of the lymphatics and blood vessels 
were swollen. In the reticular and subreticular layers there was an 
increased number of new lymphatics and blood vessels. The entire 
thickness of the immunized skin was from three to ten times that of 
normal guinea-pigs. 


GROSS CHANGES IN THE SKIN OF THE ABDOMINAL WALL IN 


GUINEA-PIGS AFTER INOCULATION OF LIVING, 
VIRULENT S. AUREUS 


Normal Guinea-Pigs—The gross changes produced in the skin and 
general health of normal guinea-pigs by the inoculation of 0.2 cc. of a 
living, virulent twenty-four hour agar culture of S. aureus were charac- 
terized, in general, by three types of reaction: 

1. The formation in a few guinea-pigs of a small elevation of the skin 
with hyperemia and no further change during the entire period of obser- 
vation. 

2. The formation in some guinea-pigs of a hyperemic nodule which 
increased in size and density for from one to five days, until the surface 
became necrotic and opened to form a large, deep wound, which dis- 
charged pus and portions of the necrotic tissue for from twelve to six- 
teen days or more. Some of these guinea-pigs died before the wound 
was healed; in a few, secondary abscesses at the edges of the wound 
developed during the process of healing. 

3. In others, an extensive cellulitis with the skin becoming purplish 
and edematous over nearly the entire anterior abdominal wall. The 
abdominal wall was cold, the guinea-pigs became extremely ill, and the 
majority of them died within from ten to forty-eight hours. From some 
of these, when the skin was cut at autopsy, much serosanguineous fluid 
escaped. The peritoneal surfaces were rough, with the fluid slightly 
turbid and increased in quantity, indicating peritonitis, presumably by 
extension from the area of cellulitis. 

The gross effects in the twenty normal guinea-pigs inoculated with 
living staphylococci are summarized in table 1. 
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Guinea-Pigs Previously Given Intradermal Injections of Sterile Salt 
Solution —The results obtained by the inoculation of 0.2 cc. of the living 
staphylococci into the guinea-pigs previously given intradermal injections 
of physiologic solution of sodium chloride were similar to those in the 
normal guinea-pigs, the gross effects being summarized in table 2. 

It seems apparent, therefore, that repeated intradermal injections of 
salt solution did not modify in any significant way the reactivity of the 
tissues of the skin of the guinea-pigs to the subsequent injections of 
living staphylococci. 

Guinea-Pigs Previously Given Local Injections of Staphylococcal 
Vaccine.—The results of the inoculation of the living staphylococci into 


TaBLeE 1—Gross Effects on Normal Guinea-Pigs Inoculated Intradermally with 
Living S. Aureus 


Per- 

Effect Number centage 
Healing wound but covered by a crust after sixteen days.... 5 25 
wend alter 6 30 


TABLE 2.—Gross Effects of Intradermal Inoculation of Living S. Aureus in Guinea- 
Pigs Previously Given Intradermal Injections of Physiologic Sodium 
Chloride 


Per- 


Effect Number centage 
Complete healing after sixteen days...........scccecsccseces 1 5 
Healing wound but covered by a crust after sixteen days... . 2 10 


Open wound after sixteen days 


the skin of guinea-pigs previously given local injections of the staphylo- 
coccal vaccine were as follows: In one guinea-pig a small, firm nodule 
appeared, which lasted for a few days and then gradually regressed. 
In others, small pustules developed, which discharged a thick, yellow 
purulent material and healed in from seven to fourteen days, leaving 
slightly pigmented scars. In most of the animals, however, nodules 
developed which increased in size and ulcerated after from three to five 
days, forming wounds that healed with small scars in fifteen days or 
less. It was apparent that these reacted quickly and effectively with 
rapid healing; furthermore, the death rate was one-half that of the 
normal guinea-pigs and that of the guinea-pigs previously inoculated 
with sterile physiologic solution of sodium chloride. The results for 
this group of twenty animals are summarized in table 3. 
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These experiments demonstrated that there is a great variability in 
the reactivity of the skin of normal guinea-pigs to the inoculation of 
living S. aureus. This may be explained by variation in natural 
immunity, which is more marked in some animals than in others. The 
results in the guinea-pigs given previous local injections of the staphylo- 
coccal vaccine indicated that the injection of killed staphylococcal vac- 
cine had produced a change in the reactivity of the inoculated tissues to 
the extent of preserving the life of some guinea-pigs and of accelerating 
the healing process and restricting the dissemination of the bacteria in 
others. 


Taste 3.—Gross Effects of Intradermal Inoculation of Living S. Aureus into 
Guinea-Pigs Previously Given Intradermal Injections of Staphylococcal Vaccine 


Per- 


Effect Number centage 
Complete healing after fourteen days...........-ceccceeeees 14 70 
Healing wound but covered by a crust after sixteen days.... 1 5 


TasLe 4.—End-Results of Inoculation of Living S. Aureus in Normal Guinea-Pigs 
and Those Previously Given Injections of Staphylococcal Vaccine from 
Which Inoculated Areas Were Excised 


Normal Vaccinated 
Num- Percent- 
ber 


| 
Num- Percent- 


0 

Healed in 14 days........... 2 20 Healed in 9 days......... 3 30 
3 5 50 


Healed in 19 days........... j 30 Healed in 12 days......... 


EFFECTS OF EXCISION OF THE AREA OF INOCULATION AFTER 
INTRADERMAL INJECTION OF LIVING STAPHYLOCOCCI 


The rapidity of dissemination of living bacteria from the inoculated 
area was tested in another series of twenty guinea-pigs, ten of which 
were normal and ten of which had been previously treated locally with 
the staphylococcal vaccine. The guinea-pigs were paired according to 
weight, and the inoculations were performed five minutes apart. At 
intervals of one, two, three, five, seven, nine, twelve, fifteen, eighteen 
and twenty-four hours, a pair of animals was anesthetized, and from 
each a piece of tissue 10 by 10 by 2 mm. was excised around the point 
of inoculation. The wounds were closed with two or three stitches of 
silk no. 2, and the gross changes subsequently determined. Table 4 
summarizes the after-effects. In the normal animals, healing was slow; 
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all the wounds opened within from one to four days, and there was a 
purulent discharge for more than sixteen days. The area where the silk 
stitches were placed became necrotic, and large pieces of greenish tissue 
sloughed off. The fatality rate in this series of animals was 40 per cent. 
The healing time was between thirteen and nineteen days, and in many 
guinea-pigs secondary abscesses developed in the neighborhood of the 
wound, 

In contrast to these findings, the healing of the wounds in the 
guinea-pigs previously given injections of the staphylococcal vaccine was 
rapid, in some instances the wounds remaining closed and healing by 
first intention. In others, although the wounds opened completely, heal- 
ing occurred within from eight to twelve days. Furthermore, no deaths 
occurred in these animals, and no abscesses recurred. 

These experiments demonstrated that the bacteria in the skin of 
normal guinea-pigs disseminated quickly through the surrounding tissue, 
so that the excision of the infected area at one hour or at twenty-four 
hours did not prevent the fatal outcome or prevent delay in the healing 
processes. In the guinea-pigs previously given injections of the stapyhlo- 
coccal vaccine the bacteria were considerably localized, as demonstrated 
by the fact that the removal of the infected area protected the life of 40 
per cent of these guinea-pigs, and shortened the period of healing of the 
wounds. Furthermore, the rapidity of healing of these tissues by pri- 
mary union was striking, indicating that the harmful effects of the 
staphylococci had been largely eliminated. 


HISTOLOGIC CHANGES AFTER INTRADERMAL INOCULATION OF LIVING 
S. AUREUS IN THE ABDOMINAL WALL IN GUINEA-PIGS 


Similar experiments were next performed in order to study histo- 
logically at hourly intervals after the fifth hour the changes produced in 
the abdominal wall following the intradermal inoculation of 0.2 cc. of a 
living twenty-four hour agar culture of S. aureus. Sixty guinea-pigs 
were used, twenty normal, twenty previously given intradermal injections 
of the sterile salt solution, and twenty locally inoculated in the abdominal 
wall with the staphylococcal vaccine. From these three sets of guinea- 
pigs, groups of three of approximately equal weight (one from each set) 
were selected. In each group the individual inoculations of the living 
staphylococci were done five minutes apart in order to allow time to fix 
the tissues when they were later removed, and yet have similar hourly 
periods. After the fifth hour a group of three guinea-pigs was sacrificed 
each hour for the next twenty-four hours. By this procedure tissues 
showing hourly histologic changes following the inoculation of living 
staphylococci were obtained from twenty groups of guinea-pigs. 

The general histologic changes occurring under these conditions have 
been described and illustrated in a previous paper (Cannon and 
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Pacheco), where the histologic differences in the normal and immunized 
animals were demonstrated. In the former, the characteristic picture 
was an extensive edema of the skin with dilatation of the blood vessels 
and lymphatics, hemorrhage and moderate infiltration by granular leuko- 
cytes and by a lesser number of small mononuclear cells. Histiocytes 
were inconspicuous, and there was no evidence of activation of the 
mesenchymal tissues. Some of the muscle bundies were undergoing 
hyaline degeneration. The blood vessels were dilated and engorged with 
blood, and at times contained many leukocytes that were in active stages 


Fig, 2——Photomicrograph (reduced from a magnification of & 70) of a section 
through the skin and entire abdominal wall of a normal guinea-pig inoculated with 
0.2 cc. of a suspension of living, virulent S. aureus. The tissue was excised six 
hours after inoculation. The bacteria are dissemincting through the reticulin or 
collagenic fibrils of the subreticular layer. There is a moderate cellular response, 
most of the cells being polymorphonuclear leukocytes, which contain many phago- 
cytosed bacteria. The black area around the large venule consists of a concentrated 
mass of extracellular staphylococci, and the edematous layer of reticular fibrils 
beneath this contains large numbers of extracellular bacteria as shown in figure 3. 
The infection is obviously generalized, in spite of the abundant polymorphonuclear 
leukocytic response. 
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of diapedesis. The majority of the lymphatics were patent and dilated. 
No fibrin was found by the use of specific stains. The polymorpho- 
nuclear leukocytes showed innumerable bizarre figures, pyknosis, 
karyorrhexis and vacuoles. Enormous numbers of the polymorpho- 
nuclear leukocytes contained ingested staphylococci; many of the micro- 
organisms were disseminated in long rows through the entire section, 
even extending into the connective tissue septums of the muscle layers. 
In many instances there were extensive areas of necrosis in the epi- 


Fig. 3.—Photomicrograph (reduced from a magnification of & 2,650) of the 
section shown in figure 2. The bacteria are disseminating through the coilagenic or 
reticulin fibrils. The cellular reaction is slight in this area. Note the absence of 
any agglomerative tendency of the bacteria. 


dermis, papillary layers and muscularis. The subreticular layer was 
filled with polymorphonuclear leukocytes, eosin-stained precipitate and 
isolated groups or rows of free bacteria (fig. 2). The picture as a whole 
was that of an extensive cellulitis. It is noteworthy that in spite of 
widespread phagocytosis by the polymorphonuclear leukocytes the infec- 
tion was disseminating widely. 
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The histologic changes in the skin of guinea-pigs previously given 
intradermal injections of normal salt solution were practically indistin- 
guishable from those of the normal animals and will not be described in 
detail. 

The histologic changes in the skin of guinea-pigs previously given 
local injections of the staphylococcal vaccine were characterized by a 
marked tendency to localization and clumping of the bacteria in a small 
area, which was filled with polymorphonuclear leukocytes, red blood 


Fig. 4.—Photomicrograph (reduced from a magnification of & 70) of a section 
through the skin and a portion of the subreticular zone of a guinea-pig’s abdominal 
wall previously immunized locally with the staphylococcal vaccine and later inocu- 
lated with 0.2 cc. of a living culture of S. aureus. Section taken six hours later. 
Note the localization of the bacteria in large masses in a small area, which is sur- 
rounded by a dense layer of mesenchymal cells. The area of polymorphonuclear 
infiltration and edema is very small. The black areas at the margins of the area of 
edema are masses of extracellular bacteria as shown in figure 5. 


cells and small mononuclears (fig. 4). This localized area was in turn 
surrounded by large mononuclear leukocytes, histiocytes and many undif- 
ferentiated mesenchymal cells. As early as six hours, extracellular 
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masses of bacteria, as well as intensive phagocytosis by the small and 
large mononuclear and polymorphonuclear leukocytes, were noted. The 
polymorphonuclear response was intensive, but was localized largely to 
the area where the bacteria were fixed. Outside of the area, fewer poly- 
morphonuclear leukocytes could be found between the mesenchymal tis- 
sues. The hemorrhage was also localized to the area where bacteria and 
the polymorphonuclear leukocytes were gathered, with the exception of 
two cases in which hemorrhage had occurred into the surrounding mes- 


Fig. 5—Photomicrograph (reduced from a magnification of & 2,650) of the 
section shown in figure 4 in an area where the bacteria are less concentrated. The 
bacteria are in masses. In many places the outlines of the bacteria cannot be 
made out. 


enchymal tissue and the muscle layers. From the fifth to the twenty- 
fourth hour the polymorphonuclear leukocytes showed numerous bizarre 
shapes, were poorly stained, were vacuolated and showed evidences of 
degenerative changes. The mononuclear cells surrounding the poly- 
morphonuclear leukocytes were in active stages of phagocytosis, as 
shown by the numbers of bacteria and polymorphonuclear leukocytes 
within their cytoplasm. 
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The bacteria as a whole were localized in large clumps to a small area 
as early as six hours after the inoculation (fig. 5), and after twelve 
hours most of them were intracellular. Both intracellular and extra- 
cellular injury of bacteria was indicated by their swollen and poorly 
stained appearance. 

In the remainder of the reticular and subreticular layers there were 
several rows of connective tissue cells, many of which were proliferating, 
as shown by numerous mitotic figures. The area of localization was, 
as a rule, in the reticular and subreticular layers, although in a few cases 
the bacteria were localized in the papillary layer. In others there was 
a local necrosis of the epithelium and papillary layers. The papillary 
and muscular layers contained local phagocytic cells of many bizarre 
shapes, as though they had been fixed while in an active stage of ameboid 
movement, but very little necrosis was noted in these layers. The blood 
vessels and lymphatics were largely patent, and in many instances there 
were many patent new small blood vessels in the mesenchymal tissue of 
the subreticular layer. After a thorough search few thrombosed blood 
vessels or lymphatics were found; on the other hand, many of these 
structures seemed to be dilated. Fibrin could not be found with specific 
stains, and with hematoxylin and eosin the picture was that of a compact 
mass of bacteria, polymorphonuclear leukocytes and mononuclear cells, 
surrounded by a dense mass of mesenchymal tissue in which Mallory’s 
connective tissue stain revealed a network of reticulin and collagenic 
fibrils in the reticular and subreticular layers. 


COMMENT 


These experiments demonstrate that living virulent staphylococci may 
be effectively localized in the cutaneous tissues of guinea-pigs previously 
given injections in the same area of a heat-killed suspension of S. aureus. 
This vaccination leads to the development of a locally superior mecha- 
nism for the disposal of living staphylococci when they are injected 
later. The experiments, however, do not differentiate between the effects 
of local and general resistance. Data concerning that problem will be 
presented in a later paper. 

The specific purpose of this work was to study in detail the 
morphologic changes induced in the mesenchymal tissue by the injection 
of a staphylococcal vaccine, and to determine to what extent these 
changes altered the normal reactivity to a living, virulent suspension of 
S. aureus. Consequently, serologic studies of the blood serum and local 


tissues were not made. 

It is apparent that the intradermal injection of heat-killed staphylo- 
cocci called forth a pronounced cellular response in the skin of the 
anterior abdominal wall of guinea-pigs. This response was predomi- 
nantly of polymorphonuclear leukocytes, followed shortly by mobilization 


on 
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and proliferation of mononuclear cells. The latter arose in situ to a 
large extent, as shown by the numerous mitotic figures, but many also 
entered from the blood stream. By the fourth day these mononuclears 
were actively phagocytic and contained in their cytoplasm particles of 
vaccine and polymorphonuclear leukocytes in various stages of dis- 
integration. By the tenth day of the inoculations the dermis was from 
three to ten times the thickness of that in normal animals. The reticular 
and subreticular layers looked like a syncytium, in which were many new 
blood vessels and lymphatics. The picture in general resembled that 
described by Gay, Clark and Linton * in the pleural and peritoneal wall 
of rabbits into which nonspecific irritants, such as aleuronat-starch mix- 
tures, had been injected. 

The inoculation of living, virulent staphylococci into the abdominal 
wall of guinea-pigs previously treated with the staphylococcal vaccine 
was followed by a distinctly different response from that of normal 
guinea-pigs, as measured by the degree of illness, the fatality rate, the 
ability of the tissues to heal, the histologic reaction and the degree of 
phagocytosis. The degree of illness was never as pronounced in the 
previously treated guinea-pigs as in the normal ones. The fatality rate 
was one-half that of the normal guinea-pigs, and the ability of the tissues 
to heal after an area of necrosis was produced or after the excision of 
the area inoculated was surprisingly rapid and without complications. 
The histologic reaction was characterized by a localization of the staphy- 
lococci in clumps, usually in a small area of the subreticular layer, 
although in two instances this localization took place in the papillary 
layer. The epithelial covering of the area of localized cocci usually 
became necrotic. The central portion of the cellular reaction consisted 
of polymorphonuclear leukocytes and a few mononuclear cells. These 
polymorphonuclear and mononuclear phagocytes in turn were localized 
by innumerable mesenchymal cells of the local tissues. The phagocytic 
activity of the cells was marked, as evidenced by the great number of 
cocci within a single phagocyte. 

The mechanism of localization of such large numbers of virulent 
staphylococci within a small area of skin of a locally treated guinea-pig 
as contrasted with their widespread dissemination in the skin of a normal 
guinea-pig, is obviously of great significance. Various ideas have been 
advanced to explain this mechanism. Cobbett and Melsome ® thought 
that it was the result of an early inflammatory reaction, which destroyed 
the micro-organisms before they had time to adjust themselves to the 
new environment, to proliferate and to liberate their toxins. Wasser- 
mann and Citron ** postulated the idea of “Umstimmung,” or retuning, 


2. Gay, F. P.; Clark, A. R., and Linton, R. W.: Arch. Path. 1:857, 1926. 
33. Wassermann, A., and Citron, J.: Deutsche med. Wchnschr. 31:573, 1905. 
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of the cells of the area which had been sensitized. Noguchi '' mentioned 
the possibility of a local formation of antibodies in the connective tissue 
of the areas previously in contact with a bacterial antigen. Opie ** 
demonstrated the fixation of an antigen at the site of inoculation in tis- 
sues sensitized to that antigen. His explanation of such a phenomenon 
was based on the assumption of the local occurrence of an anaphylactic 
inflammation. 

Menkin ** recently advanced the idea that bacteria and particulate 
matter are fixed in an area previously inflamed because of the barrier 
action of thrombosed lymphatics and the deposition of fibrin. This 
explanation, however, seems inadequate in the present series of experi- 
ments, first, because the sections show many more patent than throm- 
bosed blood vessels and lymphatics, and secondly, because of a complete 
absence of fibrin as revealed by the use of specific staining methods. 
Although there is a semblance of fibrin in sections of the skin of normal 
guinea-pigs inoculated with staphylococci and stained with hematoxylin 
and eosin, such is not the case in sections of the skin of guinea-pigs pre- 
viously treated with the staphylococcal vaccine. Furthermore the use of 
nine specific stains for fibrin has failed in every instance to demonstrate 
its presence. 

The countless numbers of phagocytes may act as a mechanical barrier, 
especially in cases of nonspecific immunity, but in specific immunity the 
local presence of immune bodies must be taken into consideration. It is 
probable that the general mechanism of fixation is as follows: The vac- 
cine introduced intradermally is retained and metabolized principally by 
the local phagocytes, with the resulting formation of antibodies which in 
turn tend to fix the antigen at the site of inoculation by a precipitating 
reaction, as Opie * demonstrated, or else the union of antigen with anti- 
body produces a physicochemical change in the tissues that hinders 
dissemination of the antigen from the area. Evidence for the presence 
of agglomerating or flocculating antibodies is furnished by the mor- 
phologic demonstration of agglutination in vivo, as reported in a previous 
paper by Cannon and Pacheco.** Further evidence of the presence of 
local antibodies is suggested by the great degree of swelling of the 
bacteria injected into the locally treated tissues and by the vigorous 
phagocytosis by the microphages and macrophages. Similar observations 
were made by Bordet ** and Tsuda.** More recently, Cannon and 
Sullivan *° demonstrated by methods of chemical extraction that anti- 


. Opie, E. L.: J. Immunol. 9:255, 1924. 
35. Menkin, V.: J. Exper. Med. 58:171, 1931. 
36. Cannon, P. R., and Pacheco, G. A.: Am. J. Path. 6:749, 1930. 
37. Bordet, J.: Ann. Soc. roy. d. sc. méd. et nat. de Brux. 4:455, 1895. 
38. Tsuda, S.: Virchows Arch. f. path. Anat. 247:121, 1923. 
39. Cannon, P. R., and Sullivan, F. L.: Proc. Soc. Exper. Biol. & Med. 
29:517, 1932. 
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bodies may be formed locally in an area of local immunization and may 
persist there in greater concentration than elsewhere, as, for instance, in 
adjacent unimmunized skin, blood serum, spleen and liver. These find- 
ings strengthen the view that local formation and concentration of anti- 
bodies may play an important part in the mechanism of local immunity. 
The “Umstimmung,” or retuning, as suggested by Wassermann and 
Citron ** may thus be explained as due to the local concentration of 
immune bodies formed by locally mobilized mesenchymal cells, the latter 
having elaborated the immune bodies during the period of local immuni- 
zation. The introduction of antigen into a tissue containing locally a 
high concentration of specific antibodies between and probably on the 
surfaces of histiocytes may lead to an antigen-antibody reaction tend- 
ing to localize the antigen immediately. Secondary to this union, the 
vasomotor reactions and leukocytic infiltration tend further to keep the 
antigen fixed, thus preventing the harmful effects of its generalization. 


CONCLUSIONS 


The continued local intradermal treatment of guinea-pigs with a heat- 
killed suspension of S. aureus leads to the proliferation and mobilization 
of large numbers of macrophages in the area treated. 

The subsequent inoculation into such an area of living, virulent 
staphylococci is followed by an accelerated inflammatory response and 
healing, with localization of the bacteria in the area inoculated. 

The localization is due primarily to an antigen-antibody reaction 
whereby the bacteria tend to become agglomerated and presumably 
opsonized, and then engulfed by phagocytes, both microphages and 
macrophages. 

This localization does not seem to be significantly influenced by such 
mechanical barriers as a deposition of fibrin or thrombosis of lymphatics 
and blood vessels. 

As a result of these local tissue changes the harmful effects of the 
generalization of the bacteria are to a great extent prevented. 


THE STEM CELL OF THE MONOCYTE 


JAMES F. RINEHART, M.D. 
Research Fellow, Thorndike Memorial Laboratory, Boston City Hospital, and 
Department of Medicine, Harvard Medical School; Littauer Fellow 
of the Cancer Commission of Harvard University 


BOSTON 


In a recent communication,' I described a method of silver impreg- 
nation of blood cells spread on cover glass films that, owing probably 
to dissociation, concentration and partial loss of hemoglobin, revealed 
an unusual and probably artificial structure in the erythrocyte and 
gave unusually sharp details of the nuclei of white blood cells. It is 
believed that considerably more precision in outlining chromatin is 
achieved with this than with the usual technical procedures. 

With this method at hand, a case of monocytic leukemia gave an 
opportunity to study the nuclear structure of the monocyte in detail.’ 
The case was of particular value for this type of study, as the cells in 
the circulating blood belonged aimost exclusively to the monocytic 
series, and at certain periods of the illness cells at all stages of develop- 
ment were present. A brief outline of the history of the case follows: 


A white man, aged 30, who was a poultry expert, entered the hospital with the 
complaints of weakness, soreness of the gums and painful swelling in the left side 
of his neck and face. He had noticed undue fatigability for one and one-half years, 
which had become more severe during the past few weeks. Two weeks before he 
entered the hospital, his gums had become sore, and fhe lower teeth had become 
loose. Following this, sore throat and the painful swelling in the left side of the 
neck had developed. 

Physical examination revealed a pale young man with a swelling at the left 
side of the face and neck and small purpuric spots scattered over the trunk and 
lower extremities. The gums were soft and discolored, with a small area of 
ulceration at the margin. The tonsils were enlarged and reddened. There were 
moderately enlarged lymph nodes in the submental and upper cervical regions, 
and several nodes from 2 to 3 cm. in diameter in both axillae. The inguinal 
nodes were small. The edge of the spleen was felt 4 cm. below the costal margin. 

In spite of repeated transfusions of blood and other therapeutic measures, the 
course of the illness was rapidly unfavorable, with death eighteen days after entry. 


Submitted for publication, Jan. 30, 1932. 
From the Thorndike Memorial Laboratory and the Second and Fourth 
Medical Services (Harvard) of the Boston City Hospital, and the Cancer Com- 
mission of Harvard University. 

1. Rinehart, J. F.: Unusual Structures in the Erythrocyte: II. A Precise 
Nuclear Impregnation Method, Anat. Rec. 52:151, 1932. 

2. Dr. George R. Minot and Dr. Claude E. Forkner gave me permission to 
study the blood in this case. 
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The majority of the cells in the blood throughout the course of the illness were 
monocytes, typical in reaction in supravitally stained and Wright-stained prepa- 
rations. 

All of the differential counts of white blood cells given in the following para- 
graphs were made from supravitally stained preparations by an independent 
observer experienced in the use of this method.® 

The blood on entry showed: red blood cells, 2,190,000 per cubic millimeter ; 
hemoglobin, 8 Gm. per hundred cubic centimeters; white blood cells, 62,000 per 
cubic millimeter, with the following differential count—mature monocytes, 76.5 per 
cent; young monocytes, 12.5 per cent; monoblasts, 5 per cent; polymorphonuclear 
neutrophils, 0.5 per cent; polymorphonuclear basophils, 0.5 per cent; myelocytes, 
0.5 per cent, and small lymphocytes, 4.5 per cent. 

During the course of the illness, the total number of white blood cells ranged 
from 34,000 to 150,000 per cubic millimeter, with mature monocytes ranging in 
number from 72 to 96 per cent, young monocytes from 2 to 20 per cent and mono- 
blasts from 1 to 5 per cent. Histiocytes (macrophages) were not seen. 


BRIEF REVIEW OF THE LITERATURE ON THE 


HEMOHISTIOBLAST 


Because of its important role in this study, I shall briefly review the 
history and present status of the cell known as the hemohistioblast or 
the Ferrata cell. While no attempt is made to review completely the 
extensive literature bearing on the cell, reference is made to representa- 
tive pertinent data. 

Franco and Ferrata,‘ in 1919, described in the peripheral blood and 
spleens of patients with chronic myelogenous leukemia, a cell of 
distinctive morphologic character that had not been previously recog- 
nized. Subsequently, Ferrata ° and others advanced a convincing number 
of data supporting the separate identity of this cell, which Ferrata 
called the hemohistioblast. This investigator identified the cell chiefly 
by the unique character of its nucleus, which he likened to a sponge. 
The cytoplasmic outline is usually irregular and frequently shows 
pseudopedia. Ferrata’s conception of this cell is briefly as follows: It 
is the stem cell from which the monocyte and the lymphocyte arise, and 
from which cells of the granulocytic series may be derived without pass- 
ing through the myeloblastic stage. The cells are divided into three 
categories as follows: (1) cells without granules, (2) cells with azure 
granules or filaments and (3) cells with specific neutrophilic or eosino- 
philic granules. In the cells of the first two groups, from one to severai 
nucleoli are present. 


3. The differential counts were made by Dr. C. E. Forkner. He also permitted 
me to use his records and gave other help in this study. A more detailed report 
of this case will be made by Dr. Forkner at a later date. Miss Charlotte Clarke 
and Miss Rose Hermann prepared the excellent cover glass blood films used in this 
study. 

4. Franco, E., and Ferrata, A.: Arch. per le sc. med. 43:109, 1919. 
5. Ferrata, A.: Haematologica 2:242, 1921; §:228, 1924. 
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Gasbarrini ° noted the presence of the hemohistioblast in lymphatic 
leukemia. Reitano’ recorded observations on the hemohistioblast in 
monocytic leukemia. Di Guglielmo * presented evidence that the primi- 
tive cell of the circulating blood in the embryo in the prehepatic period of 
the formation of the blood was the hemohistioblast. Esposito * confirmed 
Ferrata’s observations on this cell in five cases of myelogenous leukemia 
and observed a similar cell in three cases-of lymphatic leukemia. Mas- 
sazza '° recorded the presence of the hemohistioblast in the blood of a 
patient with severe anemia during pregnancy. De Souza Aranha™ 
observed, in the blood of a person with malaria and syphilis, true hemo- 
histioblasts of the type recorded for leukemia, coincident with mono- 
cytosis. Richter ‘* reported observations on the hemohistioblast in four 
cases of myelogenous leukemia, one case of lymphatic leukemia and one 
case each of malaria, staphylococcus septicemia and von Jaksch’s 
anemia. Fontana,’* in a study of an unusual clinical syndrome described 
as “mielosi eritremica pseudo-aplastica,” placed the hemohistioblast as 
the precursor of the megaloblast. 


The identity of the cell has, however, been contested by several 
hematologists. Naegeli,’* Ringoen,’® Lambin and Fegler considered 
the cell to represent damaged forms of the usual circulating elements. 
Lambin and Ringoen offered as a serious argument against the identity 
of the cell the failure to see the cell in vitally stained preparations. I 
do not consider this a valid argument for the following reason: The 
hemohistioblast is recognized chiefly by its peculiar open, lacelike or 
spongelike nucleus, and the supravital preparation is of little value in 
studying the minutiae of the internal architecture of the nucleus. 
Further, in cases of leukemia there are cells, particularly the more primi- 
tive forms, that cannot be identified by even the most experienced 
observer. There are, of course, damaged cells in almost any preparation 
of blood containing many young white blood cells. Some of these 
broken cells have a certain resemblance to the hemohistioblast, but I 
believe that this resemblance is superficial. The hemohistioblast presents 


6. Gasbarrini, A.: Haematologica 1:260, 1920. 

7. Reitano, D.: Haematologica 3:524, 1922. 

8. di Guglielmo, G.: Haematologica 3:469, 1922. 

9. Esposito, A.: Haematologica 4:269, 1923. 

10. Massazza, M.: Haematologica 6:94, 1925. 

11. de Souza Aranha, M. E.: Haematologica 6:328, 1925. 

12. Richter, M. N.: Am. J. M. Sc. 169:336, 1925. 

13. Fontana, A.: Haematologica 10:303, 1929. 

14. Naegeli, O.: Blutkrankheiten und Blutdiagnostik, ed. 4, Berlin, Julius 
Springer, 1923. 

15. Ringoen, A. R.: Folia haemat. 33:149, 1927. 

16. Lambin, Paul: Haematologica 8:1, 1927. 

17. Fegler, G.: Compt. rend. Soc. de biol. 96:347, 1927. 
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a nuclear structure too delicate and too clearly delineated to be considered 
a damaged element. A further objection of Lambin and Ringoen to 
the identity of the cell is the fact that it does not resemble, in nuclear 
structure, the resting cell of the reticulo-endothelium or its derivative, 
the phagocytic histiocyte (macrophage). Ferrata recognized this. I 
agree that the histiocyte and the hemohistioblast present different nuclear 
patterns. The histiocyte possesses a distinctly denser, more closely knit 
chromatin than the hemohistioblast. (Contrast the histiocyte in figure 
1 with the hemohistioblasts in figures 2 and 3). Ferrata considered, 
however, that the hemohistioblast is derived from the reticulo- 
endothelium, and that the transformation to a cell with the spongy- 


Fig. 1—A macrophage (histiocyte) showing the relatively dense, closely drawn 
nucleus and the large amount of cytoplasm that are characteristic of this cell. 
The cytoplasm contains a phagocytosed fragment of an erythrocyte. Note that this 
cell differs in nuclear character from the hemohistioblast. Photomicrograph ; 


1,750. 


appearing nucleus is a morphologic expression of the mobilization of the 
cell. I believe it is probable that, under a stimulus causing active pro- 
liferation of the cells of the reticuloendothelium, they assume a nuclear 
form of more primitive type with a looser organization of chromatin. 
This opinion finds support in the observations of Merklen and Wolf on 
the pathologic changes in monocytic leukemia, in which they found the 
essential abnormality to be a proliferation of the specific or reticulo- 
endothelium. They described an enlargement of the reticulum cells with 
“brightening” of the nucleus and loosening of the chromatin into a fine 
network. 
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One observation by Ferrata® of fundamental significance and 
apparently frequently overlooked is that a close similarity in nuclear 
pattern obtains between the hemohistioblast and the cell of the embryonic 
mesenchyme. It is generally considered that in the adult organism 
cells exist that are of mesenchymal type of potentiality. It would not, 
then, seem unusual in the presence of a stimulus, as in leukemia, occa- 
sioning active proliferation of mesenchymal cells or of a tissue little 
differentiated from the mesenchyme, as the reticulo-endothelium, to 
have cells of mesenchymal form produced and appearing in the circu- 
lating blood. While one may object, perhaps, to the complete thesis 


Fig. 2.—Cells selected from a single blood film in a case of monocytic leukemia 
illustrating the spongelike nuclear character of the hemohistioblast (7) and show- 
ing intermediate stages of differentiation (J, to J,) into the mature monocytes (M). 
Photomicrograph ; 1,750. 


of Ferrata, there appears to be a strong chain of evidence supporting 
the separate identity and great potentialities of this cell. To recapitulate, 
the hemohistioblast is found almost consistently in myelogenous leukemia 
and has been described in lymphatic leukemia and in monocytic leukemia ; 
the cell has been shown to be the circulating stem cell in the prehepatic 
period of the formation of the blood in the embryo, and the megaloblast 
has been traced to the same cell. Further, the cell, as Ferrata pointed 
out, corresponds in nuclear type to the mesenchymal cell, the logical 
form: of a multipotential element. 
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It is the purpose of the subsequent section to trace the nuclear 
development of the monocyte from a cell of this type in monocytic 
leukemia. 

In this study, there was observed a small but definite number of 
cells corresponding in nuclear architecture to the hemohistioblast. 
Further, many cells were seen with a nuclear structure intermediate in 


Fig. 3—The cell above shows the typical spongelike nuclear character of the 
hemohistioblast, and the cell below, the softly drawn, skeinlike nucleus of the 
mature monocyte. Photomicrograph; 1,750. 


form between the hemohistioblast and the monocyte. It has been pos- 
sible, from a single blood film, to select a series of cells showing a 
gradual transformation of the nuclear structure from that of the hemo- 
histioblast to that of the mature monocyte (fig. 2). 


A brief description of the nuclear architecture in the various forms, 
as revealed by my technic, is given in the following paragraphs. 
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DEVELOPMENT OF THE MONOCYTE FROM THE HEMOHISTIOBLAST 


The Hemohistioblast—In dry fixed films stained by the silver 
impregnation method, the nucleus of the hemohistioblast presents a net- 
like structure. The interlacing of the fine, but clearly separated, 
chromatin filaments produces a delicate lacelike pattern. From two to 
five small, round or oval nucleoli are usually visible in addition to the 
tiny open spaces between the lines of chromatin. The cytoplasmic out- 
lines frequently are indistinct and may be quite irregular. Figure 3 
shows a hemohistioblast with this characteristic architecture, accom- 
panied by an adult monocyte. The hemohistioblast shown in figure 3 
has features that make the supposition that it is a traumatized cell very 
unlikely. The nucleus maintains its normal rounded contour, and an 
unusual accessory lobule is undisturbed. Further evidence against 
trauma causing the appearance of hemohistioblasts is the fact that in 
traumatized portions of films the injured monocytes were recognized 
as such and did not show the nuclear structure of the hemohistioblast or 
the intermediate forms to be described. The cell H in figure 2 again 
illustrates the characteristic nuclear pattern of the hemohistioblast. 


Intermediate Forms.—Cells intermediate in nuclear form between 
the hemohistioblast and the monocyte are best described by reference to 
figure 2. It will be seen that the intermediate forms, while retaining 
to some degree the spongelike nuclear character of the hemohistioblast, 
show thickening and apparent fusion of the filaments of chromatin, 
accompanied by indentation of the nucleus as the adult type of cell is 
approached. See figure 2 /, to /,. 


The Mature Monocyte-—The majority of the cells present were 
mature monocytes. The mature monocyte stained by the silver impreg- 
nation method presents an aspect quite characteristic and is rather 
clearly differentiated from the other leukocytes. The chromatin presents 
a moderately dense, but dull, softly drawn appearance, different from 
the denser, more uniform chromatin of the lymphocyte, and the brighter, 
heavy lines or blocks of chromatin in the myelocyte. The nuclei, of 
course, show the characteristic foldings, producing a series of true or 
bizarre kidney shapes. The nuclear character of the mature monocyte 
is illustrated in figures 2 M and 3. 

(Contrast the mature monocytes with the myeloid elements shown in 
figure 4.) 


Wright-Stained Blood Films.—Study of the Wright-stained blood 
films revealed essentially the same nuclear characters, although these 
lacked the sharp contrast of outlines achieved by the silver impregnation 
method. The majority of the Wright-stained cells showed the appear- 
ance of typical monocytes, with indented or folded nuclei and faintly 
basophilic cytoplasm stippled with fine, azure granules and rods. The 
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cytoplasm stained a dull grayish blue and presented faintly stained azure 
granules and filaments. Rarely a cell with the hemohistioblastic sponge- 
like nucleus was seen, with eosinophilic granules. Practically all of 
the cells of the monocyte series showed azure granules or filaments in 
the cytoplasm. 


ASSOCIATION OF THE MONOCYTE AND HEMOHISTIOBLAST 


The association of the monocyte and hemohistioblast in the circulating 
blood in various pathologic conditions has been observed by a number 
of investigators. Ferrata and Negreiros-Rinaldi'* noted the association 
of the hemohistioblast and the monocyte in malaria. Some of the cells 


‘ 


Fig. 4—A group of cells in a case of myelogenous leukemia including a myelo- 
blast, two myelocytes, a young eosinophilic polymorphonuclear leukocyte and a 
neutrophilic polymorphonuclear leukocyte. Note that the chromatin is coarser and 
denser in the myelocytes than in the monocytes illustrated in the other figures. 
Photomicrograph; 1,750. 


described by these authors were, however, undoubtedly macrophages. 
De Souza Aranha*' observed, in the blood of a person with malaria 
and syphilis, true hemohistioblasts of a type identical with that of the 
hemohistioblasts in leukemia accompanying monocytosis. Richter 
observed what he characterized as monocytoid hemohistioblasts in cases 
of quartan malaria and staphylcoccus septicemia, and considered that all 
stages from the hemohistioblast to the monocyte were present. Many 
of the cells described by him were, however, phagocytic, and it is probable 
that some of the cells he observed were macrophages (histiocytes). 


18. Ferrata, A., and Negreiros-Rinaldi: Haematologica 1:243, 1920. 
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Although Dameshek *’ failed to draw a line of distinction between 
the hemohistioblast of Ferrata and the macrophage, he undoubtedly 
observed the association of the hemohistioblast with the monocyte in 
monocytic leukemia. He noted specifically the presence of the hemo- 
histioblast with the “spongy” nucleus in two cases of monocytic leukemia. 

Reitano,’ as previously noted, reported the presence of the hemo- 
histioblast in monocytic leukemia and considered the monocyte to be 
derived from this cell, without, however, describing intermediate phases 
of differentiation. This author described the hemohistioblast in myelo- 
genous leukemia as appearing in the different types, i. e., without 
granules; with azure granules, and with neutrophilic or eosinophilic 
granules. 

Merklen and Wolf,?* in a rather extensive study of the subject of 
monocytic leukemia, reported a case in which there were 20,500 white 
blood cells per cubic millimeter with 71 per cent monocytes or mono- 
blasts, 14 per cent cells of the Ferrata type (hemohistioblasts), 14 per 
cent lymphocytes and 1 per cent myelocytes. These authors expressed 
the opinion that the Ferrata cells probably represented fragile mono- 
blasts. Forkner *! showed that the so-called monoblast is closely related 
to the undifferentiated mesenchymal cell. It would seem more probable 
that the Ferrata cells seen by Merklen and Wolf represented an earlier 
stage than the monoblast, or true mesenchymal cells. Ferrata® called 
_attention to the similarity in nuclear architecture of the hemohistioblast 
and the mesenchymal cell. This frequently recorded association of 
hemohistioblast and monocyte cannot be considered mere chance, and 
the logical conclusion would be that they are genetically related. 


COM MENT 


The origin of the monocyte has been assigned variously to the myelo- 
blast, the common or the specific endothelium, the lymphocyte and an 
undifferentiated mesenchymal cell. 

Naegeli '* considered the cell a member of the myeloid series arising 
from the myeloblast. McJunkin ** and others expressed the belief that 
the monocyte is derived from common endothelium. Aschoff ** and 
Kiyono ** placed the monocyte in close relation with the specific 
endothelium (reticulo-endothelium) and its derivatives, the histiocytes 


19. Dameshek, W.: Arch. Int. Med. 46:718, 1930. 

20. Merklen, P., and Wolf, M.: Rev. de méd. 45:154, 1928; Arch. d. mal. du 
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23. Aschoff, L.: Verhandl. d. deutsch. path. Gesellsch. 16:107, 1913. 

24. Kiyono, K.: Die Vital Karminspeicherung, Jena, Gustav Fischer, 1914. 
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or macrophages. Bloom ** considered the monocyte to arise through 
intravascular transformation of the small lymphocyte. Maximow,”* 
too, believed an origin from the lymphocyte to be most probable, but 
admitted the possibility of an origin from the histiocyte or from an 
undifferentiated mesenchymal cell. 

Cunningham, Sabin and Doan ** described an origin of the mono- 
cyte from a primitive blood cell that itself is closely related to undiffer- 
entiated mesenchymal elements in the hematopoietic organs. Forkner ** 
made a careful study of the origin of monocytes in the peripheral lymph 
nodes of the normal rabbit, and concluded that they arose from primitive, 
undifferentiated mesenchymal cells, passing through a stage which he 
calls a premonocyte, into the monocyte. He found no evidence that they 
arose under normal conditions from the macrophage (histiocyte) or 
from the reticulo-endothelium. He, like Simpson,** did, however, 
consider that the monocyte might be transformed into a macrophage. 
Forkner failed to find any evidence that the monocyte arose from the 
myeloblast, confirming the previous observations of Sabin and Doan.*° 

This study, tracing the development of the nucleus of the monocyte 
from a stem cell corresponding in nuclear architecture to the hemo- 
histioblast, would appear to strengthen the position of the hemohistio- 
blast as a true stem cell. Accepting the observation of Ferrata® that the 
hemohistioblast corresponds to the cell of the embryonic mesenchyme, 
this study consequently would favor the view held by Cunning- 
ham, Sabin and Doan ** and Forkner *! that the precursor of the mono- 
cyte is an undifferentiated mesenchymal cell. The observations recorded, 
of course, do not define the limits of the tissues from which cells of 
mesenchymal type may arise. They do not preclude the possibility of 
the reticulo-endothelium, under the stimulus of proliferation, being 
this source. Indeed, the observations of Merklen and Wolf, previously 
cited, would favor this view. 

SUMMARY 

By application of a silver impregnation method of staining to blood 
films in a case of monocytic leukemia, the monocyte has been traced to 
a stem cell corresponding to the hemohistioblast of Ferrata. A graded 
series of intermediate forms exists between the round or oval, lacelike 
nucleus characteristic of the hemohistioblast and the folded, skeinlike 
nucleus of the mature monocyte. 


Miss Adelaide M. Hayes prepared the photomicrographs used in this article. 
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EXPERIMENTAL ABSCESSES IN THE RABBIT 


CYTOLOGY AND DRAINAGE 


EDWIN T. THORSNESS, M.D. 
Fellow in Pathology, the Mayo Foundation 
ROCHESTER, MINN. 


Experimental abscesses are easily produced in man, and they are 
frequently produced for therapeutic purposes by the subcutaneous 
administration of turpentine. In animals, however, such abscesses are 
less easily produced. Hohnfeldt' produced them by the injection of a 
culture of staphylococci in an emulsion of agar, and Kiyono * inserted 
small pieces of sponges soaked either in a culture of staphylococci or in 
turpentine intramuscularly to produce pyogenic membranes. The litera- 
ture on the cytology of these inflammatory reactions is enormous, and 
I shall not attempt to review it. The reader is referred to the excellent 
reports by Sabin * and by Maximow.* 

Although the cytologic reaction in a given field of inflammation is 
generally well known, fewer data are available concerning absorption 
from such lesions. It is generally known that the absorption of a 
crystalloid or true solution takes place by way of the blood stream, but 
that the absorption of colloid solutions or suspensions of particulate 
materials is a function of the lymphatic radicles. It is probably true 
that absorption from an inflammatory region differs considerably from 
the normal, in that there are periods when complete occlusion of either 
lymphatic or venous radicles occurs. Rokitansky ® maintained that 
absorption and inflammation are incompatible, and that inflammation 
must subside before any absorption from an inflammatory region can 
take place. 

This study was undertaken to determine the extent and rate of 
absorption of both crystalloid and colloid solutions from experimental 
abscesses at varying intervals after their development. 
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METHODS 


Turpentine and croton oil, either pure or in various dilutions with refined cotton 
seed oil, when injected subcutaneously into the lumbar region, produced too diffuse 
a type of inflammation and were discarded as unsatisfactory. Various dilutions 
of aleuronat, however, were tried, and experience showed that a fresh 8 per cent 
solution was most successful in producing definitely localized inflammatory reac- 
tions. Intracutaneous injections induced necrosis of the superficial layers of the 
skin, subsequent evacuation and rapid healing. Intramuscular injections induced 
a too diffuse reaction, and there was much less cytologic response from muscle 
than from loose areolar tissue. Subcutaneous injections proved most satisfactory, 
and a site in the region of the loin, less disturbed by muscular activity, was selected 
for study. A preparation of graphite, known as “hydrokollog 300,” and a 2 per 
cent solution of trypan blue were used as vital dyes during these observations ; 
epinephrine hydrochloride and phenolsulphonphthalein were also used to test the 
absorption from the lesions. 


OBSERVATIONS 


Cellular reactions induced subcutaneously in the loin in rabbits by 
aleuronat were such as characterize any field of inflammation. During 
the first two days neutrophilic leukocytes predominated, and there was 
partial necrosis along the inner part of the pyogenic wall. After the 
second day, however, there was marked decrease in the number of these 
granulocytes with an accompanying increase in lymphocytes, monocytes 
and macrophages. Ordinarily about the seventh day, but occasionally 
before, large numbers of eosinophilic leukocytes were present. Like- 
wise, during the latter periods, fibroblasts were abundant. 

When a preparation of graphite or a solution of trypan blue was 
injected into the posterior region of the loin in normal rabbits, the 
material was readily absorbed and was very easily traced through lymph 
vessels to regional lymph nodes. The iliac nodes were ordinarily first 
discolored, but the inguinal nodes were also occasionally involved. 
From the iliac lymph nodes vessels were easily traced to the lower 
lumbar nodes and thence to the cisterna chyli and the thoracic duct. If, 
however, either graphite or trypan blue was injected into an abscess a 
day old, pigment was never identified in any of the regional lymph nodes 
until two weeks had elapsed. 

A series of abscesses was studied at successive intervals after the 
injection of graphite into them, in order to determine the dispersion 
through the lesion and the extent of the absorption. At five and seven 
days after the injection of aleuronat there was no absorption, and 
microscopic observations showed complete thrombosis of the blood ves- 
sels and lymph vessels (fig. 1). At nine days considerable cellular 
activity was displayed as evidenced by the dispersion of graphite, and 
gradually thrombi were removed; by the sixteenth day both blood and 
lymph vessels were again patent (fig. 2). Occasionally macrophages 
containing pigment were found in small vessels, but it was clear that 
most of the injected pigment was removed by way of the lymph stream. 
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There is graphite against the inner 


Fig. 1.—Abscess of seven days’ duration. 
wall, with no dispersion; the vessels are thrombosed; x 65. 


the 


Graphite is scattered through 


Fig. 2.—Abscess of sixteen days’ duration. 


wall, and the vessels are patent; x 32. 
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Fig. 3—Macrophages with trypan blue in an abscess 28 days old. The granules 
are in rosette formation; « 700. 


Fig. 4.—The response in blood pressure to an injection of epinephrine hydro- 
chloride. A represents the response in a rabbit in which 1 cc. of a 1: 1,000 dilution 
of epinephrine was injected into a normal subcutaneous area; B, that of a rabbit 
in which the same dose was injected into the outer wall of an abscess. Epinephrine 
hydrochloride was absorbed quickly when injected into the hyperemic wall of the 
abscess, which was 28 days old. 
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A comparable result was attained in a series of abscesses, from 1 
to 34 days old, into which 2 cc. of a 2 per cent solution of trypan blue 
was injected a few days before necropsy (fig. 3). It was clear from 
both gross and microscopic studies that absorption, as revealed by the 
presence of the dye in lymph vessels and lymph nodes, did not occur 
until the fourteenth day. Thereafter, and until the concluding observa- 
tions were made on an abscess 35 days old, pigment-laden macrophages 
identical with those seen in the abscess itself were recovered from the 
related lymph nodes. 

Besides the vital dyes, various drugs were used to test absorption 
from these experimental abscesses. Luckhardt and Koppanyi* showed 


Per cent excretion 


— 


4 § 2 2 
Days after aleuronate injection 


Fig. 5.—The average daily absorption and excretion of phenolsulphonphthalein 
from abscesses of six rabbits. 


that a rise in blood pressure followed the subcutaneous injection of 
epinephrine hydrochloride into dogs only when the region was mas- 
saged. Accordingly, with animals anesthetized with sodium iso-amyl- 
ethyl barbiturate (sodium amytal) determinations of blood pressure 
were made directly from the carotid artery in animals that had received 
small dilutions of epinephrine into subcutaneous spaces as well as into 
abscessed areas. It was clear that absorption of the drug from abscesses 
a few days old could not be detected by any changes in blood pressure. 
On the other hand, a marked rise in blood pressure was obtained follow- 


6. Luckhardt, A. B., and Koppanyi, Theodore: Am. J. Physiol. 81:436, 1927. 
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ing the injection of a comparable solution of epinephrine into the cavity 
of an abscess 4 weeks old (fig. 4). 

Colorimetric tests.of samples of urine, as a means of determining 
the extent of absorption of phenolsulphonphthalein from subcutaneous 
areas of normal rabbits and from abscesses in varying stages of devel- 
opment, gave essentially the same results. When the dye was injected 
daily into experimental abscesses from the time of their inception up to 
thirty days, and two hour samples of urine compared with a standard 
solution, I observed a persistent decrease in the amount of absorption 
until about the sixth or eighth day. Forty-five per cent of the dye 
introduced into an abscess 1 day old was recovered from the urine; but 
this percentage dropped progressively until the sixth or eighth day and 
remained as low as from 3 to 5 per cent until about the twentieth day 
(fig. 5). In normal rabbits, serving as controls, daily absorption and 
excretion of the dye from these same regions occurred at rates varying 
from 70 to 90 per cent. 

COMMENT 


These observations fully substantiate the conclusions hitherto stated 
in the literature, that absorption from subcutaneous regions takes place 
either through the lymph channels or through the blood capillaries, and 
that the route taken by an absorbed material is to a large extent deter- 
mined by the physical characteristics of the substances absorbed. In 
other words, the absorption of particulate, granular material or of col- 
loidal suspensions is to a large extent a function of the lymphatic 
system, whereas true solutions, or even finely divided colloidal solutions, 
are absorbed into the blood vascular system, and eliminated from the 
body by the components of the excretory system. 


SUMMARY 


The difference in absorption from an abscess as compared with a 
normal subcutaneous area is one of degree rather than of mechanism. 
The blockage established for particulate materials is regional and com- 
plete between the first and ninth days. The blockage for soluble mate- 
rials is limited to the inner wall of the abscess and is not established 
until after from four to six days, after which the excretion remains low. 
An experimental abscess is most efficiently walled off between the sixth 
and twelfth days. 
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PHARYNGO-ESOPHAGEAL DIVERTICULUM 


WITH SUBDIVERTICULAR ESOPHAGEAL STENOSIS, FOREIGN BODY 
IMPACTION AND SUDDEN DEATH: REPORT OF A CASE 


J. IRVING TUELL, BS. 


PORTLAND, ORE, 


Much has been written in recent years about esophageal diverticulum, 
especially about the “boundary diverticulum,” or pharyngo-esophageal 
diverticulum. The following report of a case is submitted because of 
its bearing on the etiology and termination of this condition. 


REPORT OF CASE 


A well developed white man, aged 61, came to coroner’s autopsy. He was 
unmarried and lived alone. It was believed by the coroner that he had not eaten 
previously for three days because of lack of funds. He entered a cheap restaurant, 
and while eating a twenty-five cent dinner suddenly arose and without a sound 
walked toward the door, where he fell to the floor and was dead when help arrived. 
None of those present noticed him choking or any peculiarity in his manner of 
eating. His relatives stated that he had been in excellent health. 


Autopsy.—The coelomic organs were examined first. There was no change in 
the heart or great vessels with the exception of acute dilatation of the right cham- 
bers of the heart. The lungs were large and rather boggy posteriorly, but free 
from consolidations. When they were sectioned, the surfaces were deep red and 
moist, and abundant dark red fluid dripped away. The stomach was moderately 
distended with poorly masticated food. There were a few capillary hemorrhages 
dotting the mucosa, but nothing else of importance was seen. 


When the organs of the neck were removed en masse, there was seen a bulging 
of the posterior wall of the pharynx, with its lowest portion 1 cm. below the lower 
border of the cricoid cartilage, or 8 cm. below the tip of the epiglottis. The struc- 
ture stood 1.5 cm. above the level of the adjacent esophagus and measured 4.5 cm. 
in length and 3.4 cm. in breadth (figure). As the fascia was carefully dissected 
away, the longitudinal muscle layer of the esophagus was found to fan out over the 
lower border of the sac, leaving a few scattered muscle fibers over the main mass, 
while on each side laterally was a heavy bundle of skeletal muscle forming an erect 
“Y.” The upper border of the sac was on the same level as the superior border 
of the cricoid. Here the horizontal muscle fibers of the inferior pharyngeal con- 
strictor crossed over the superior border of the sac. The long axis of the sac was 
directed posteriorly and inferiorly, with only the lower 1 cm. overhanging the 
posterior esophageal wall. When the sac was laid open (figure), it was found 
packed with shreds of poorly masticated meat. At the inferior border of the sac 
was a constriction of the mouth of the esophagus with a diameter of 0.4 cm. and 
a circumference of 1.3 cm. The opening from the pharynx into the diverticulum 
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measured 4 cm. in circumference. Grossly there appeared to be only slight fibrous 
thickening in the submucosa, with a moderately increased circular layer of muscle 
outside this in the esophageal wall. The stricture was 0.9 cm. in length; the 
esophagus rapidly widened below to a circumference of 4.5 cm. within a distance 
of 2 cm. below the stricture. The wall of the sac varied from 1 to 2 mm. in thick- 
ness. The lining epithelium was gray and slightly roughened. The remainder of 
the wall was composed of slightly thickened fibrous tissue with little, if any, 
muscle. The posterior pharynx and pyriform recesses were likewise filled with 


Photograph of the organs of the neck illustrating the essential points of interest 
of the esophageal diverticulum: (a) tongue, (b) epiglottis, (c) epiglottic vallecula, 
(d) pharyngeal wall (dissected laterally), (e¢) laryngeal aditus, (f) left thyroid 
lobe, (g) anterior view of diverticulum (dissected laterally), (4) cricoid cartilage, 
(i) mass of meat in larynx, (/) subdiverticular stricture, (k) esophagus and (/) 
trachea. 


poorly masticated meat extending through the glottis and into the larynx. Wedged 
between the vocal cords, entirely filling the larynx, was a single tough mass of 
incompletely chewed meat and fascia measuring 4 by 3 by 1.5 cm. Beneath this 
in the trachea and main bronchi were other smaller pieces and shreds of tough 
meat, together with an abundance of mucus. The lining mucosae of the trachea, 
larynx and pharynx were pale, pinkish gray and smooth, and showed no swelling. 
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Microscopic sections cut longitudinally through the narrowed point revealed the 
intact covering of stratified squamous epithelium with no horny layer. There was 
no thickening of the lamina propria; a moderate increase in the normal content of 
lymphocytes and scattered plasma cells were observed here. The muscularis 
mucosae was composed of intermittent rather heavy bands of smooth muscle dis- 
posed longitudinally, and was absent in intervening areas. The submucosa was 
composed of loose fibrous tissue, free from cellular infiltration and not appreciably 
thickened. There were no glands present. The lamina muscularis measured 1.5 to 
2.5 mm. in thickness. The inner circular layer blended imperceptibly with the 
outer thin longitudinal fibers through intervening oblique strands. The tunica 
externa was made up of loose fibro-areolar connective tissue mixed with fat. There 
was no cellular infiltration here. 

Horizontal sections taken from the lower end of the wall of the diverticulum 
revealed the mucosa to be slightly redundant and folded on itself. The loose fibro- 
areolar tissue of the mucosa and submucosa merged without demarcation owing to 
the absence of muscularis mucosae or elastic membrane. An abundant lymphocytic 
infiltration was found below the epithelium at one point. Deep beneath this was 
a solitary lymph follicle with hyperplastic germinal center. A single clump of 
mucous glands infiltrated heavily by small lymphocytes was seen. Leading away 
from this was a large duct lined by a double to triple layer of cuboidal epithelium 
containing in the lumen a small quantity of amorphous, pale-staining material with 
a small quantity of yellow granular pigment. Closely surrounding the duct were 
numerous plasma cells. There was a thin, incomplete layer of irregularly disposed 
voluntary muscle with predominant circular arrangement. In some places, this 
failed completely and was supplanted by loose fibrous tissue, with an occasional 
muscle fiber or bundle circularly placed. Only a few isolated longitudinal muscle 
fibers were present. 

Sections cut horizontally from the midportion of the diverticulum showed a 
transition from normal, noncornifying, stratified squamous epithelium on one end, 
through a patch of partially necrotic epithelium with heavy neutrophilic infiltration 
to a large area of complete epithelial necrosis covered with polymorphonuclear 
leukocytes entangled in fibrin. Numerous neutrophils and eosinophils were found 
here and in the connective tissue just beneath. In the underlying loose connective 
tissue, the capillaries were dilated, and the tissue meshes were filled with plasma 
cells, round cells and neutrophils in about equal numbers. Several hyperplastic 
solitary lymph follicles lay in this region. Again, outside this, was a rather thick 
layer of loose fibrous connective tissue containing numerous arterioles, the walls 
of which were thickened by almost acellular hyaline connective tissue. Only scat- 
tered plasma cells and histiocytes were encountered here. There was a single 
group of skeletal muscle fibers, which were placed in longitudinal manner. 


COM MENT 


The etiology of pharyngo-esophageal diverticulum has long been 
disputed, some authors ' holding that the outpocketing is congenital or 
due to congenital defect, while others ? have maintained that it is due to 


1. Mosher, H. P.: Laryngoscope 34:854, 1924. Oehlecker, F.: Arch. f. klin. 
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mechanical means, by evagination of the mucosa and submucosa through 
a weak point in the muscular wall in the presence of increased intra- 
esophageal pressure. This weak point is the triangle described by Laimer 
(cited by Lotheissen*) on the posterior pharyngeal wall at the union 
of the esophagus and pharynx where the longitudinal esophageal muscle 
fibers diverge to unite with the lower fibers of the inferior pharyngeal 
constrictor. 

Boundary diverticulum has been reported in conjunction with 
esophageal stenosis of various kinds. Several cases associated with 
compression of the esophagus by retrosternal goiter * have been recorded. 
Others * have described instances of pharyngo-esophageal diverticula 
associated with cardiospasm, and in addition Zohlen cited a personal 
communication from Vinson of a fourth similar case. Mosher * 
described one case of congenital malformation of the pharynx associated 
with diverticulum, and ascribed others to developmental errors of this 
kind because of the frequency of malformations of the pharynx in the 
cadaver. Chevalier Jackson,’ from his vast experience with internal 
examination of the esophagus during life, considered the failure of 
the cricopharyngeus muscle to relax its normal tone during deglutition 
as the most important exciting factor in the formation of boundary 
diverticula. Sturgeon *® concurred in this view. Keiper’ described the 
anatomic changes in a case of cicatricial stenosis of the esophagus 
associated with cervical pulsion diverticulum, and ascribed the saccula- 
tion to this origin in most instances. However, no other similar case 
proved by autopsy has been found in a search of the literature, although 
the clinical findings in several instances * have suggested this etiology. 


All these citations suggest that increased intra-esophageal or intra- 
pharyngeal pressure in conjunction with obstruction of the upper 
alimentary canal from the various causes may be important in the 
formation of this type of diverticulum. However, it is well known that 
marked and prolonged obstruction of the esophagus may exist with 
no sign of diverticularization. Vinson® listed 186 cases of benign 
cicatricial stenosis of the esophagus seen at the Mayo Clinic, but made 
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8. Gaub, O. C., and Jackson, Chevalier: Surg., Gynec. & Obst. 21:52, 1915. 
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no mention of associated diverticula in any. Downie’ also failed to 
note this complication in a similar discussion of 100 consecutive 
obstructions of the gullet. 

It then seems evident that some factor other than obstruction, pos- 
sibly weakening of the wall or congenital malformation, is necessary 
in diverticularization. The case now reported is an example of obstruc- 
tion of the esophagus and early diverticulum occurring together. In 
deciding the etiology of the stenosis in this case, the absence micro- 
scopically of scar tissue or cellular infiltration in the narrowed area 
is against postinflammatory stricture. There is no evidence of malignant 
growth. The relatives, when .closely questioned, stated that the dead 
man had never complained of difficulty in swallowing but that three 
years before death he was observed to wash down each bolus with 
liquid ; they told of a choking spasm that he had suffered while eating 
six months prior to death. Since no abnormality had been noticed 
before this, a congenital stenosis is unlikely. It may be fairly assumed, 
then, that one is dealing with a spastic closure due to increased muscle 
tonus. Even here one is on uncertain ground, as Mosher ' stated that 
in an unfixed specimen from a cadaver, stenosis of the esophageal 
orifice is produced by backward pressure on the posterior pharyngeal 
wall. The sudden death without evidence externally of choking result- 
ing from complete closure of the glottis in the absence of demonstrable 
heart disease is of medicolegal interest. The apparent rapidity with 
which pulmonary congestion occurred is striking. The recent acute 
inflammatory process in the wall of the diverticulum was probably due 
to decompostion of residual food or secretion in the sac. 


SUMMARY 


An instance of pharyngo-esophageal diverticulum with subdiver- 
ticular esophageal stenosis, foreign body impaction and sudden death 
is recorded, apparently due to muscle spasm in the esophagus with 
resulting increased pulsion in the posterior pharynx during deglutition. 


10. Downie, W.: Glasgow M. J. 87:336, 1912. 


EXPERIMENTAL THROMBO-ANGIITIS OBLITERANS 


BACTERIOLOGIC AND PATHOLOGIC STUDIES 


BAYARD T. HORTON, M.D. 
AND 
ANNA H. E. DORSEY, MS. 
Fellow in Bacteriology, the Mayo Foundation 
ROCHESTER, MINN. 


In a consideration of the causes of thrombo-angiitis obliterans, infec- 
tion seems the most logical cause, in which event the infection will be of 
a distinctly low grade, as is shown by the usual picture of pathologic 
change.’ In a study of the arteries and veins in this disease, one is 
impressed with the inflammatory nature of the lesions. Buerger * stated 
his belief that the disease is due to a specific infectious or toxic agent. 
He has succeeded in reproducing the lesion in human beings by 
inoculating material from acutely inflamed superficial veins of patients 
with thrombo-angiitis obliterans adjacent to superficial normal veins of 
patients who previously had had thrombo-angiitis obliterans ; the lesions 
were not produced when he injected the material into a tied loop of a 
superficial vein. However, a specific agent or organism was not isolated 
from these lesions. He obtained negative results in animals. Rabino- 
witz * claimed to have found a gram-negative bacillus in the blood of 
patients with thrombo-angiitis obliterans and to have produced vascular 
lesions in rabbits. Jablons* was unable to confirm this work. The 
work which we report was started in November, 1927, and was con- 
tinued for a period of two and a half years. It seems desirable at this 
time to report the relatively large number of data which has accumu- 
lated during this period. 


MATERIAL AND METHODS 


The material used in this investigation was obtained from fifty-six patients 
with thrombo-angiitis obliterans and ten patients with arteriosclerotic disease of the 
lower extremities. The youngest patient with thrombo-angiitis obliterans was aged 
23 years, and the oldest, 73 years. One patient was a woman, aged 60 years; the 
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others were men. Seventeen of the patients with thrombo-angiitis obliterans had 
had a leg amputated, and one patient had had a finger amputated. Gangrene was 
present in each extremity that was amputated. Nineteen acutely inflamed super- 
ficial veins were obtained at biopsy from the extremities of a corresponding number 
of patients who had thrombo-angiitis obliterans. All of the patients with arterio- 
sclerotic disease had had an extremity amputated. In both groups, large segments 
of arteries and veins were dissected from the amputated extremity at the time of 
operation, placed in a sterile test tube and immediately taken to the laboratory, 
where cultures were made. A large number of sections was preserved for 
microscopic study. After the tissues had been washed several times with a solu- 
tion of sterile physiologic solution of sodium chloride, numerous segments were 
embedded in tubes of soft dextrose brain agar, which had been previously melted 
and cooled to 40 C. Other portions were emulsified in a mortar under aseptic 
precautions and inoculated into tall tubes of dextrose brain broth and dextrose 
brain agar, the mediums of choice used by Rosenow ° in studies of elective localiza- 
tion. These were then sealed with sterile petrolatum, to insure anaerobic con- 
ditions, and incubated at 37.5 C. for from twenty-four hours te five months. 
Subcultures were not made until the cultures showed evidence of growth. For 
a control series cultures were made of normal arteries and veins obtained from 
twenty-four other patients at surgical operations. These tissues were cultured in 
the same manner as those obtained from patients having thrombo-angiitis obliterans 
and arteriosclerosis. 


RESULTS OF CULTURE 


Cultures obtained from segments of veins and arteries from seven- 
teen amputated extremities of patients who had _ thrombo-angiitis 
obliterans gave the following results: Gram-positive, pleomorphic 
streptococci were obtained in four instances (fig. 1 4), green-producing 
streptococci in two instances, staphylococci in three, and gram-positive 
bacilli in four. 

Cultures were made from segments of nineteen acutely inflamed 
superficial veins obtained at biopsy from a corresponding number of 
patients with thrombo-angiitis obliterans; from three to seven cultures 
were made from each specimen (table 1). Gram-positive, pleomorphic 
streptococci were isolated from six specimens, staphylococci from seven 
specimens, and gram-positive bacilli from three specimens. 

The cultures from an acutely inflamed vein obtained at biopsy from a 
man, aged 52 years (case 3, table 1), showed gram-positive, pleomorphic 
streptococci on the eighth day of incubation. This patient returned to 
the clinic three months later, and the left leg was amputated below the 
knee. Organisms isolated from the deep arteries and veins of the ampu- 
tated extremity on the eighteenth day after incubation were morpho- 
logically the same as those previously obtained from the specimen used 
for biopsy. 

Approximately from five to thirty-five hours after the acutely 
inflamed veins were first observed, they were removed surgically under 


5. Rosenow, E. C.: Personal communication. 
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aseptic conditions. In each instance, the superficial vein and surround- 
ing skin showed definite evidence of an inflammatory process. The skin 
was red, swollen and tender to palpation, and a small segment of the 
. vessel was obviously thrombosed, as the vessel both proximal and distal 
to the inflamed area could be collapsed with gentle pressure, whereas 
the area of thrombosis appeared as a solid cord. Occasionally, the area 
of thrombosis could be extruded from the cut end of the vein by gentle 
pressure at the time of the taking of the specimen for biopsy, but in 
most instances the lesion was firmly adherent to the wall of the vessel. 


“ 
‘ 
. 


Fig. 1—A, pleomorphic streptococci isolated from arteries and veins obtained 
at the site of amputation of a leg of a man, aged 52 years, who had thrombo- 
angiitis obliterans (case 3, table 1) ; & 1,000. B, pleomorphic streptococci isolated 
from arteries and veins obtained from an amputated leg of a man, aged 69 years 
(case 3, table 2), who had arteriosclerotic disease of the lower extremities ; 
< 1,000. Gangrene was not present in the leg. 


The seventh day was the minimal time and the twenty-sixth day 
was the maximal time at which the pleomorphic streptococcus was 
isolated from patients with thrombo-angiitis obliterans. The green- 
producing streptococcus was isolated from the vessels of the amputated 
leg at the end of twenty-four hours and from the vessels of the 
amputated finger on the eleventh day. When first isolated, the pleo- 
morphic streptococcus appeared as a slender, gram-positive, nonmotile 
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bacillus, occurring singly or in pairs, closely resembling diphtheroid 
bacilli. In subcultures in dextrose brain broth or dextrose brain agar, 
its morphologic character changed so that it appeared in short, gram- 
positive, coccoid chains. The average chain contained from three to 
five organisms. These organisms were always isolated under anaerobic 
conditions. In subcultures they grew only under anaerobic conditions, 
except in three instances in which after repeated cultures they grew 


TABLE 1.—Cultures Obtained from Arteries and Veins of Patients with Thrombo- 
Angiitis Obliterans 


Source of Tissue Period of 
Cultured Inecu- 
bation, 
Patient Age Sex Biopsy Amputation Days Results 
1 35 M Vein 10 Gram-positive pleomorphic streptococcus 
2 23 M 9 Gram-positive pleomorphic streptococcus 
3 52 M WHE 8 Gram-positive pleomorphic streptococcus 
Gangrenous leg 18 Gram-positive pleomorphic streptococcus 
4 25 M WR wisnvaueeenserees 26 Gram-positive pleomorphic streptococcus 
5 36 M 16 Gram-positive pleomorphic streptococcus 
6 31 a, osese Gangrenous leg ll Gram-positive pleomorphic streptococcus 
7 33 M Gangrenous leg 9 Gram-positive pleomorphic streptococcus 
8 36 M Gangrenous leg 17 Gram-positive pleomorphic streptococcus 
9 7 Gram-positive pleomorphic streptococcus 
10 73 M Gangrenous leg 1 Green-producing streptococcus 
ll 25 M Gangrenous finger 11 Green-producing streptococcus 
12 37 M Gangrenous leg 141 Four negative cultures 
13 45 WORRY ae catccdsackenees 132 Staphylococci in 1 of 5 cultures 
Gangrenous leg 82 Gram-positive cocci in 1 of 4 cultures 
14 40 M Gangrenous leg 72 Five negative cultures 
Reamputation 57 Staphylococci in 1 of 5 cultures 
5 42 ar Gangrenous leg 68 Gram-positive bacilli in 1 of 5 cultures f 
16 49 M Gangrenous leg 6s Five negative cultures 
7 36 M Gangrenous leg 53 Staphylococci and gram-positive bacilli in 
1 of 6 cultures 
18 34 M 90 Six negative cultures 
19 35 M joe Gangrenous leg 65 Six negative cultures 
20 49 M ae 12 Staphylococci in 1 of 3 cultures 
21 5 M onl Gangrenous leg 57 Gram-positive bacilli in 1 of 5 cultures « 
22 57 M 67 Four negative cultures 
23 29 N wa  odedsumeeveven use 43 Staphylococci in 3 of 5 cultures 
24 60 F Vein 45 Gram-positive bacilli in 1 of 5 cultures 
Gangrenous leg 78 Ten negative cultures 
25 38 M <o Gangrenous leg 104 Six negative cultures 
26 33 M Vein 69 Eight negative cultures 
27 52 _—  whewd 55 Gram-positive bacilli in 3 of 6 cultures 
28 49 M Vein 102 Staphylococci in 3 of 7 cultures 
29 45 M Vein 86 Five negative cultures 
30 31 M Vein 81 Staphylococci in 2 of 6 cultures 
31 43 M Vein 65 Staphylococci in 1 of 3 cultures 
32 34 M Vein 87 Four negative cultures 
33 30 M Vein 79 Staphylococci in 2 of 4 cultures 
34 40 M wow Gangrenous leg 104 Eight negative cultures 


slowly on the surface of horse blood agar plates. 


Except in these 


three instances, neither the primary cultures nor the subcultures were 
grown on blood agar plates under aerobic conditions. The colonies on 
blood agar plates appeared as colorless, pinpoint-sized, dry, translucent 
bodies, showing neither hemolysis nor formation of pigment. Sub- 


cultures in dextrose brain broth or dextrose brain agar also grew very 
slowly, the growth first appearing at from the third to the sixth day. 
The pleomorphic streptococcus was never found associated with other . 
micro-organisms. 
from sixty-five to one hundred and forty-one days at 37.5 C. 


The negative cultures were allowed to incubate for 
The 
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green-producing streptococci grew readily in primary culture on blood 
agar plates and in dextrose brain broth. They also grew from the 
embedded vessels and emulsion in from twenty-four to forty-eight 
hours. 

A similar study was made of arteries and veins from amputated 
extremities obtained from ten patients with arteriosclerotic disease of 
the lower extremities. The youngest patient was aged 49 years, and 
the oldest, 78 years. The vessels were obtained under aseptic conditions 
at the site of the amputation and were cultured in a manner similar to 
that previously described for the patients with thrombo-angiitis 
obliterans. Gram-positive, pleomorphic streptococci were isolated from 
the arteries and veins of five patients (fig. 1 B). Cultures from the 
arteries and veins of four did not contain organisms ; one of ten cultures 


TaBLe 2.—Cultures Obtained from Arteries and Veins of Ten Patients with 
Arteriosclerosis * 


Cultures 
Incubated, 


M 
M 
M 
M 
M 
M 
M 
M 
M 
F 


Results 


Pleomorphie streptococcus 

Pleomorphic streptococcus 

Pleomorphie streptococcus 

Pleomorphic streptococcus 

Pleomorphie streptococcus 

Four negative cultures 

Two negative cultures 

Five negative cultures 

Gram-positive bacillus in 1 of 10 cultures 
Six negative cultures 


* The arteries and veins were obtained at the time, and at the site, of amputation of the 
leg. Gangrene was present in one or more toes of all the extremities amputated with the 
exception of the third case. 


showed gram-positive bacilli on the twentieth day of incubation. All 
of these cultures were incubated at 37.5 C. for from four to one 
hundred and fifty-two days. The earliest time at which the pleo- 
morphic streptococci appeared was on the fourth day, and the latest 
time, the twenty-fourth day. A summary of the cultures of arteries 
and veins obtained from patients having arteriosclerosis is shown in 
table 2. 

For a control study, cultures were made of normal arteries and veins 
obtained from twenty-four other patients in the course of various types 
of operations (table 3). Sixteen of the cultures did not yield growth; 
seven contained gram-positive cocci, and one, a gram-positive bacillus. 

The pleomorphic streptococci obtained from nine patients with 
thrombo-angiitis obliterans were grown in 150 cc. of dextrose brain 
broth for from six to eighteen days at 37 C. From 0.1 to 0.5 cc. was 
inoculated into eleven different sugars, with results as follows: All 
fermented dextrose ; four lactose; five, saccharose, salicin and maltose; 
two, mannite; six, raffinose; nine, galactose; eight, levulose, and eight, 


Age Hex Days Pt 
68 24 
71 2 
69 21 
70 9 
71 9 
78 150 
55 152 
66 72 
49 20 
68 38 
— 
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inulin and rhamnose. Two produced acid in litmus milk, and two, 
acid and coagulation. The micro-organisms from all the patients grew 
readily on Drigalski-Conradi agar and litmus lactose agar. The colonies 
appeared very small and colorless and were embedded in the agar. 

The pleomorphic streptococci obtained from arteries and veins of 
five patients with arteriosclerosis were inoculated into the same eleven 
sugars with results as follows: Five fermented dextrose; one, lactose ; 
one, saccharose ; none, salicin; one, maltose, mannite and raffinose ; two, 
galactose ; five, levulose ; one, inulin, and one, rhamnose. One produced 
acid in litmus milk, and one, acid and coagulation. Growth appeared in 


TaABLe 3.—Cultures Obtained from Arteries and Veins of Twenty-Four 
Normal Subjects 


Period of 
Incubation, 

Source of Tissue Cultured Days Results 
6 dis 600.00 160 Three negative cultures 
$000 160 Three negative cultures 
9 Staphylococci in 1 of 3 cultures 
154 Three negative cultures 
154 Three negative cultures 
Subcutaneous tissue from leg................... 8 Staphylococci in 1 of 3 cultures 
Subcutaneous tissue from leg................... 5 Staphylococci in 1 of 3 cultures 
Subcutaneous tissue from knee.................. 134 Three negative cultures 
Subcutaneous tissue from hip................... 122 Three negative cultures 
Subcutaneous tissue from knee.................. 91 Three negative cultures 
1 Three cultures contained staphylococci 
7 Gram-positive bacilli in 1 of 4 cultures 
Muscle from leg 9 Staphylococci in 2 of 6 cultures 
Muscle from leg 23 ‘One negative culture 
Muscle from leg... 43 Two negative cultures 
Abdominal wall... 5 Staphylococci in 1 culture 
Great omentum 60 One negative culture 
Great omentum 60 One negative culture 
Great omentum... 5 Staphylococci in 1 culture 
Great omentum... 0 Two negative cultures 
Great omentum 60 One negative culture 


Drigalski-Conradi agar and litmus milk in all except one case. Growth 
was not observed on either potato or endo-agar plates. 


Comment.—The pleomorphic streptococci that were obtained from 
the arteries and veins of patients with thrombo-angiitis obliterans and 
arteriosclerosis seemed to be morphologically identical, and the cultural 
characteristics were for the most part similar. It is the general belief 
that low grade infection is the etiologic basis for thrombo-angiitis 
obliterans, as is observed in the usual pathologic picture. On the other 
hand, most observers do not regard arteriosclerosis as of infectious 
origin. It is possible that in the cases included in this report under the 
heading “arteriosclerosis,” a so-called mixed type of lesion may have 
been present, as was demonstrated in one of the five positive cultures of 
pleomorphic streptococci. The patient was a man, aged 71 years (case 
2, table 2). Clinically and from microscopic study of the vessels, these 
cases must be classified as representing senile arteriosclerosis, but it is 
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possible that some of the patients may have had thrombo-angiitis 
obliterans in a mild form at an earlier date. This is borne out by a 
recent report on a study of thrombo-angiitis obliterans of aged patients.° 
One of the patients in this group, a man aged 73 years, had thrombo- 
angiitis obliterans, as was proved by study of the vessels of the 
amputated extremity and later at necropsy (case 10, table 1). Ordinarily 
from a clinical standpoint and from microscopic study of an occasional 
vessel, this patient would have been reported as having arteriosclerosis, 
primarily because of his age, but age itself does not exclude the presence 
of thrombo-angiitis obliterans. It is also true that large segments of 
vessels were used for culture, and no attempt was made to obtain serial 
sections of segments of similar size for microscopic study. This may 
be of definite significance, since the lesions of human beings with 
thrombo-angiitis obliterans are distinctly patchy in distribution. A 
small segment of a vessel may often be seen to be occluded, yet the 
vessel both proximal and distal to the lesion will appear to be normal. 
If any significance can be attached to the various organisms isolated in 
this study, it must be with reference to the pleomorphic streptococcus. 
The other organisms represent either contaminants or secondary 
invaders present because of gangrene. 


RESULTS OF INJECTION IN ANIMALS 


Experiments on animals seemed necessary in order to attempt to 
evaluate the etiologic significance of the pleomorphic streptococci that 
were obtained from the arteries and veins of patients with occlusive 
vascular diseases. 

One hundred and fifteen male rabbits and three dogs were used in 
the experiments. Injections were made as follows: 1. Organisms were 
injected intravenously into thirteen rabbits. 2. Organisms were injected 
into the femoral muscles adjacent to the femoral vessels in forty-two 
rabbits. 3. Portions of blood vessels of human beings were embedded 
adjacent to the femoral vessels in twenty-nine rabbits and one dog. 
4. Vessels that had been previously shown to contain pleomorphic 
streptococci were embedded in the pulp cavities of teeth of two dogs. 
5. Micro-organisms obtained from foci (teeth, tonsils, nasopharynx 
and prostate gland) were injected intravenously into thirty-one rabbits. 

Thirteen white male rabbits were given intravenous injections for 
three successive days with from 5 to 12 cc. of a culture of pleomorphic 
streptococci in dextrose brain broth (table 4). These cultures were 
obtained from arteries and veins of seven patients. They represented 
vessels obtained at biopsy from four patients with thrombo-angiitis 
obliterans, vessels from amputated extremities of two patients with 


6. Horton, B. T., and Brown, G. E.: Ann. Int. Med. 5:613, 1931. 
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thrombo-angiitis obliterans, and vessels from an amputated extremity 
of one patient with arteriosclerosis. Six rabbits died at the end of 
from four to fifty-seven days, and seven were chloroformed at the end 
of from three to seventy-five days. Intimal proliferation and thrombosis 


TABLE 4.—Summary of Results on Experimental Animals 


Diagnosis Source of 


1Material 
F 
a 
S43 205. 
SES ESSes S&S 
Method of Producing Sects 

Lesions & Results and Comment 
Pleomorphic streptococci 7 6 1 3 4 13 Sections of femoral vessels 
injected intravenously into from 2 rabbits showed throm- 
veins of ears of rabbits bosis and intimal prolifera- 

tions. Pleomorphie streptococci 
isolated from an acutely in- 
flamed vein of a patient with 
thrombo-angiitis obliterans had 
been injected 
Pleomorphie streptococci 15 ll 4 5 10 42 Sections of femoral vessels 
placed adjacent to femoral from 10 rabbits showed throm- 
vessels bosis and intimal prolifera- 
tion. Pleomorphie streptococci 
isolated: from vessels of patients 
with thrombo-angiitis obliter- 
ans had been injected into seven 
rabbits, and streptococci from 
patients with arteriosclerosis 
had been injected into three 
Arteries and veins placed 16 16 0 9 7 29 Sections of femoral vessels 
adjacent to femoral from 7 rabbits showed throm- 
vessels bosis and intimal proliferation, 
and trophie changes and dry 
gangrene developed in toes of 
hind feet of one rabbit 
Green-producing streptococci, 5 5 0 2 teeth 9) 
indifferent streptococci, diplo- 2 tonsils 
cocci and Micrococcus catar- 1 swab from 
rhalis injected intravenously nasopharynx 
2 0 2 1 tonsil 2 
1 gangre- 
nous toe 
Washings from swab of uleer, 1 1 0 Uleer of foot 1 
green-producing streptococci 
and Micrococcus catarrhalis 1 1 0 Tonsil 1 ‘ Negative; intimal proliferation 
injected adjacent to femoral and thrombosis not produced 
vessels 
Tonsil placed adjacent to 1 1 0 Tonsil 1 
femoral vessels 
Green-producing streptococci 1 1 6 Naso- 1 
and Micrococcus catarrhalis pharynx 
injected into testes 
Micro-organisms injected 13 13 0 Prostate 16 
intravenously gland J 


took place in the deep veins of the extremities of two rabbits. These 
two rabbits had been given intravenous injections of streptococci that 
had been isolated from an acutely inflamed vein of a patient having 
thrombo-angiitis obliterans. Microscopic sections (stained by Gram’s 
method modified by Rosenow) of arteries and veins from the 
extremities of seven rabbits did not show micro-organisms. Cultures 
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obtained from the blood of the heart, the kidneys and the knee joints, 
were negative except in two rabbits. One rabbit (given organisms 
isolated from an acutely inflamed vein of a subject with thrombo- 
angiitis obliterans) lived four days, and positive cultures of pleo- 
morphic streptococci were obtained from the blood of the heart, the 
joints and the kidneys. The t/ood of the heart from another rabbit 
on the sixteenth day contained organisms morphologically similar to 
those that had been injected previously. The organisms were originally 
isolated from the vessels of an amputated extremity of a patient with 
thrombo-angiitis obliterans. All cultures were incubated for thirty 
days or longer at 37 C. 


Fig. 2.—Cross-section of a small artery from the femoral group of muscles of 
a rabbit showing proliferation of the intima and infiltration of the adventitia by 
round cells; 250. Pleomorphic streptococci obtained from arteries and veins of 
an amputated extremity of a man with thrombo-angiitis obliterans (case 10, table 
1) had been injected at a site adjacent to the femoral vessels. Local reaction had 
not developed at the site of injection. The rabbit had been killed sixteen months 
later. 


Forty-two rabbits were inoculated with pleomorphic streptococci 
adjacent to the femoral vessels. The streptococci were obtained from 
fifteen patients, eleven of whom had thrombo-angiitis obliterans and 
four arteriosclerosis (table 4). Twenty-three of the forty-two rabbits 
lived from three to one hundred and ninety-eight days, and the remain- 
ing nineteen were killed at irregular intervals of from two to four 
hundred and eighty-nine days. Intimal proliferation and thrombosis 
took place in the femoral vessels of ten rabbits. Organisms from three 
specimens obtained on amputation and from three obtained at biopsy 
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from six patients with thrombo-angiitis obliterans were injected into 
seven of these rabbits. Three of the rabbits were given injections of 
organisms obtained from amputated extremities of patients with 
arteriosclerosis. Essentially the same lesions were observed following 
the injection of organisms obtained from patients with thrombo- 
angiitis obliterans as following the in ection from those patients with 
arteriosclerosis (figs. 2, 3 and 4). Gram-positive diplococci were found 
in the intima, media or adventitia of the femoral vessels of eight rabbits, 
and in four additional rabbits intimal proliferation and thrombosis were 
not present. Cultures from the blood of the heart, joints, kidneys and 
prostate gland were all negative, except for an occasional contamination 


Fig. 3.—Cross-section of a femoral artery from a rabbit; « 100. It shows 
proliferation of the intima. Pleomorphic streptococci isolated from arteries and 
veins of an amputated extremity of a patient with arteriosclerosis (case 4, table 2) 
had been injected at a site adjacent to the vessel, and a local abscess had developed 
at the point of injection. The rabbit had been killed on the twentieth day. 


with staphylococci or with gram-negative bacilli. The cultures were 
incubated from twenty-six to one hundred and eighty-six days. 
Segments of arteries and veins from sixteen human beings with 
thrombo-angiitis obliterans were embedded adjacent to the femoral 
vessels in the muscies of the thighs of twenty-nine rabbits and one dog 
(table 4). Vessels obtained at biopsy were embedded in nine rabbits 
and one dog, and vessels from amputated extremities were embedded 
in twenty rabbits. The fourteen rabbits that died lived from four to 
one hundred and sixty-eight days. The fifteen rabbits that were killed 
lived from forty to one hundred and eighty-nine days. At necropsy, 


Fig. 4.—Cross-section of femoral artery from a rabbit; * 85. It shows an 

organized occluding thrombus surrounded by leukocytic infiltration. Pleomorphic 
streptococci obtained from arteries and veins of an amputated extremity of a 
patient with arteriosclerosis (case 4, table 2) had been injected at a site adjacent 
to this vessel. Local reaction had not developed. The rabbit had died fifteen 
days later. 


Os 


Fig. 5.—Cross-section of femoral artery of a rabbit; & 85. It shows prolifera- 
tion of the intima. A small segment of an artery obtained from a patient with 
thrombo-angiitis obliterans (case 27, table 1) had been embedded adjacent to the 
femoral artery. Local reaction had not developed. The rabbit had been killed at 
the end of one hundred and sixty-four days. 
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cultures obtained from the blood of the heart, joints, kidneys and 
prostate gland were negative after incubation for from twenty-six to 
seventy-five days. Micro-organisms resembling those previously 
described were found in the wall of, and in the tissue surrounding, the 
femoral veins and arteries of seven animals. The results of the experi- 
ment in the dog were negative. Intimal proliferation and thrombosis 
took place in the femoral vessels of seven rabbits (figs. 5 and 6), and 
in one rabbit trophic changes and dry gangrene were observed in the 
toes of the hind feet. 

An acutely inflamed vein (fig. 7) obtained at biopsy from a patient 
with thrombo-angiitis obliterans (case 9, table 1) was embedded 
adjacent to the right femoral vessels in the right thigh, of a rabbit, 


Fig. 6.—Adventitial coat of femoral artery from a rabbit, showing infiltration 
by round cells, with the formation of giant cells. An acutely inflamed vein 
obtained at biopsy from a patient with thrombo-angiitis obliterans (case 22, table 
1) had been embedded in a position adjacent to the femoral artery. The rabbit 
had died fifty-nine days later. Local reaction had not developed at the site of 
the embedded tissue. 


May 18, 1929. The other extremities were not disturbed. Gangrene 
of the toes of both hind feet had developed by June 15, 1929, and the 
surface temperature of the hind feet decreased markedly (fig. 8). The 
front feet remained normal. From a clinical standpoint, the gangrene 
of the toes suggested that observed in human beings with thrombo- 
angiitis obliterans. The rabbit was killed on June 27, 1929, and a 
complete postmortem examination was carried out. The femoral 
arteries and veins, the popliteal arteries and veins and the anterior and 
posterior arteries and veins were normal, but characteristic occlusive 
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vascular lesions, such as were observed in the femoral vessels of the 
other rabbits, were found in the small arterioles of the hind feet. The 
arteries and arterioles in the fore extremities were normal. Arterio- 
sclerotic changes were not observed in any of the vessels. Streptococci 
were isolated by Rosenow from the vessels of the animal, which 
appeared to be identical with those isolated from and demonstrated in 
a section of the acutely inflamed vein of the patient. 

Six rabbits were given intracerebral injections of the streptococci 
obtained from the vessels of the rabbit, and in one of the six thrombosis 
of the vessels of the brain was found. Four rabbits were given intra- 
muscular injections in the extremities, and in one rabbit thrombosis 


Fig. 7—Cross-section of an acutely thrombosed vein obtained at biopsy from 
a patient with thrombo-angiitis obliterans (case 9, table 1). Diffuse chronic 
inflammatory reaction may be noted throughout the entire wall. Diplococci were 
found in the wall of the vein. 


was found. In three rabbits that were given intravenous injections, 
results were negative. 

Under anesthesia with iso-amyl-ethyl barbituric acid (amytal), the 
lower cuspid teeth of two dogs were cut off at the line of the gums, and 
the pulp cavities were cleaned out. A small portion of an acutely 
inflamed vein in which pleomorphic streptococci had been demonstrated 
seven days after incubation at 37 C. was obtained at biopsy from a 
patient with thrombo-angiitis obliterans. This was placed in the pulp 
cavity of one dog. Five tenths of a cubic centimeter of sediment from 
150 cc. of dextrose brain broth containing green-producing streptococci 
that had been previously isolated from a vein of an amputated leg of a 
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patient with thrombo-angiitis obliterans (case 10, table 1) was injected 
into the pulp cavity of the second dog, and the cavities were closed with 
amalgam fillings. These dogs were observed over a period of two 
years. Clinical evidence of occlusive vascular disease in the extremities 
did not develop. The arterial pulsations in the extremities remained 
normal during this period, and the appearance of the devitalized teeth 
was not changed. The dogs were not killed for further study. 

Since it seems to be well established that foci of infection play a 
part in the production of many diseases, it was thought advisable to 
make cultures from various foci of infection in patients with occlusive 
vascular diseases, and to inject the cultures into rabbits (table 4). 
Green-producing streptococci were the organisms predominating. 
Cultures containing green-producing streptococci obtained from apexes 
of teeth of two patients with thrombo-angiitis obliterans were injected 
intravenously into six rabbits; streptococci were obtained in culture 


Fig. 8.—Trophic changes and dry gangrene in the toes of both hind extremities 
of a male rabbit. An acutely inflamed vein (fig. 7) obtained at biopsy from a 
man having thrombo-angiitis obliterans had been embedded adjacent to the right 
femoral vessels. 


from the kidney of one rabbit and from the blood of the heart of 
another. Green-producing streptococci and Micrococcus catarrhalis 
were obtained in culture from the tonsils of three patients with 
thrombo-angiitis obliterans. Two rabbits were given intravenous injec- 
tions, and a third rabbit was given injections in the muscles of the 
thigh, adjacent to the femoral vessels; the results were negative. The 
tonsil from a patient with thrombo-angiitis obliterans was embedded 
between the muscles of the thigh of a rabbit, adjacent to the femoral 
vessels; the results were negative. Cultures were made from the 
nasopharynges of two patients with thrombo-angiitis obliterans. One 
culture was injected into the testis of a rabbit, and the other was 
injected intravenously ; the results were negative. The washings of a 
swab from an ulcer on the foot of a patient with thrombo-angiitis 
obliterans were injected adjacent to the femoral vessels of one rabbit ; 
this yielded negative results. Cultures of diplococci from a gangrenous 
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toe and of indifferent streptococci and Micrococcus catarrhalis from 
tonsils of patients with arteriosclerosis were injected intravenously into 
two rabbits. The results were negative, except that diplococci similar 
to those previously injected were isolated from the bile and kidney of 
one rabbit. The fourteen rabbits that died lived from four to ninety- 
six days. One rabbit was killed on the sixteenth day. Sections of the 
femoral vessels did not contain organisms. 

Material was collected from the prostate glands of thirteen patients 
with thrombo-angiitis obliterans and injected into sixteen rabbits 
(table 4), in part, as follows: Seven rabbits were given intravenous 
injections with cultures containing green-producing streptococci associated 
with either staphylococci or Micrococcus catarrhalis. Two rabbits were 
given indifferent streptococci. One rabbit was given an injection of 2 cc. 
of secretion from the prostate gland mixed with gelatin-Locke solution, 
and two were given injections of green-producing streptococci and 
Micrococcus catarrhalis in the testis. Thrombosis was not observed, 
and the sixteen experiments yielded negative results, except for the 
isolation of green-producing streptococci from the blood of the hearts 
of two rabbits and from the blood of the heart, liver, kidneys and 
prostate gland of another rabbit. The twelve rabbits that died lived 
from one day to two months. The four rabbits that were killed lived 
from five to twenty-three days. 

Comment.—It is obvious that the pathologic lesions found in the 
vessels of these rabbits were similar to, if not identical with, those 
found in patients with thrombo-angiitis obliterans, and represent, so far 
as we are aware, the first lesions of this type that have been produced 
in animals. Rosenow stated that he has never seen these lesions occur 
spontaneously in rabbits. It is a question whether the lesion in thrombo- 
angiitis obliterans is a distinct entity, and, until this is settled, the results 
of experiments on animals must not be held to be conclusive. We 
obtained the best results either by injection of the pleomorphic strepto- 
cocci adjacent to the femoral vessels or by embedding vessels from 
human beings adjacent to the femoral vessels of experimental animals. 
Inconsistent results were obtained from intravenous injections of pleo- 
morphic streptococci into these animals. This is in accord with Buerger’s 
experiments, as he obtained positive results only when he embedded 
acutely inflamed superficial veins from patients with thrombo-angiitis 
obliterans adjacent to normal vessels of human beings who previously 
had had thrombo-angiitis obliterans. He obtained negative results in 
animals. Our study suggests that thrombo-angiitis obliterans is of 
infectious origin, and that the pleomorphic streptococcus may be of 
etiologic significance. The presence of a filtrable virus as the causative 
agent of thrombo-angiitis obliterans, however, must still be considered. 
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SUMMARY 


Acutely inflamed veins and arteries were obtained at biopsy or 
at amputation of extremities in thirty-four cases of thrombo-angiitis 
obliterans. Gram-positive, pleomorphic streptococci were obtained in 
pure culture in nine cases, and green-producing streptococci, in two. 
Arteries and veins from ten amputated extremities of patients with 
arteriosclerosis were cultured in a similar manner, and five cultures 
yielded gram-positive, pleomorphic streptococci. Cultures from normal 
arteries and veins of twenty-four other patients were negative. 

Four different methods were used in attempting to reproduce 
thrombo-angiitis obliterans in experimental animals: 1. Pleomorphic 
streptococci were injected intravenously into thirteen rabbits. Intimal 
proliferation with thrombosis took place in two. Thirty-one rabbits 
were given injections in a similar manner with organisms obtained 
from extracted teeth, tonsils, the nasopharynx and secretions of the 
prostate gland. Negative results were obtained. 2. Pleomorphic 
streptococci were injected into the femoral muscles, adjacent to the 
femoral vessels, of forty-two rabbits. Intimal proliferation and 
thrombosis occurred in ten rabbits. 3. Portions of the vessels obtained 
from patients with thrombo-angiitis obliterans were embedded in 
positions adjacent to the femoral vessels of twenty-nine rabbits and one 
dog. Intimal proliferation and thrombosis occurred in seven rabbits, 
and in one rabbit trophic changes and dry gangrene developed in the 
toes of the hind feet. 4. Vessels that had been previously shown to 
contain pleomorphic streptococci were embedded into the pulp cavities 
of teeth of two dogs. The results were negative. The results obtained 
by injecting organisms at sites adjacent to the femoral vessels of 
rabbits and those obtained by embedding segments of vessels from 
human beings in positions adjacent to the femoral vessels were 
essentially the same (23.8 and 24.1 per cent, respectively positive). The 
pathologic lesions found in the vessels of these rabbits appeared to be 
identical with those seen in human beings with thrombo-angiitis 
obliterans, and represent, so far as we are aware, the first lesions of this 
type that have been produced in experimental animals. The study 
suggests that thrombo-angiitis obliterans is of infectious origin, and 
that the streptococcus may be of etiologic significance. 


COMBINED CONGENITAL EXSTROPHY OF THE FEMALE 
URINARY BLADDER AND CLOACA 


GRAHAM A. KERNWEIN 
CHICAGO 


Malformations of the cloaca may be arranged in two groups, depend- 
ing on the presence and the absence of an associated exstrophy of the 
bladder. The factors in both are essentially the same. The reports 
on record demonstrate that the malformations make a transitional series 
from a patent urogenital sinus to an exstrophy of the bladder with 
intestinal fistulae in the exstrophied tissues. This discussion is limited 
to the latter malformations. Previous reports of combined exstrophy 
of the cloaca and bladder deal chiefly with evidence that the deformity 
may have offered in explanation of exstrophy of the bladder. Here 
an attempt is made to correlate the significance of the malformations 
with the embryologic history of the lower portion of the bowel. Spina 
bifida, ununited symphysis pubis, epispadias, deformities of the labia 
and scrotum, undescended testes, ununited miullerian ducts in the female 
and anomalies of the kidneys and ureters are so often associated with 
exstrophy of the bladder with intestinal fistulae that they have been 
considered a regular occurrence by some authors. There are, however, 
examples without anomalies of the kidneys and ureters or spina bifida. 

Anomalies less frequently associated include umbilical hernia, 
absence of the umbilical cord, retroflexion of the trunk and differences 
of arterial distribution. 

Combined exstrophies of the cloaca and bladder have been known 
for some time. Forster’ in 1865 stated clearly the essential features, 
namely, ununited pubic bones with an exstrophy of the bladder, an 
opening into the lower portion of the ileum placed centrally in the upper 
portion of the defect, absence of the colon or presence of a rudimentary 
colon in the form of a short blind tube with an opening below the one 
for the ileum, and in the female the persistence of paired and ununited 
miillerian ducts opening laterally and below. In various reports,’ essen- 


Submitted for publication, Feb. 16, 1932. 

From the Henry Baird Favill Laboratory of St. Luke’s Hospital. 

1. Forster: Die Missbildungen des Menschen systematisch dargestellt, ed. 2, 
Jena, F. Mauke, 1865. 

2. Ahlfeld, F.: Die Missbildungen des Menschen, Leipzig, 1880. Sequeira, 
J. H.: J. Anat. & Physiol. 30:362, 1896. Shattock, S.G.: Tr. Path. Soc. London 
46:248, 1895. Keith, A.: Brit. M. J. 2:1857, 1908. Wood-Jones, F.: J. Anat. 
& Physiol. 46:193, 1912. Johnston, T. B.: ibid. 48:89, 1913. von Geldern, C. E.: 
Arch. Surg. 8:61, 1924. 
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tially the same anomalous conditions are mentioned. The explanations 
of origin differ. 

In the reports by Doran,* Bryce * and Emrys-Roberts and Patterson,° 
the anomalous conditions appear similar to those discussed, but differ 
enough to be mentioned separately later. 


According to Connell,® exstrophy of the bladder was first reported 
in 1595 by John Schenke. The first record of this malformation in the 
female is by Van Horne, in 1670. Since then, the number of reports 
has increased rapidly, and many theories have been advanced in expla- 
nation of the defect. Forster, in 1865, seems to have been the first 
to discuss exstrophy of the bladder associated with intestinal fistulae. 
These malformations are much less common than the uncomplicated 
exstrophies of the bladder, but the etiology of both probably centers 
on a common factor. Connell*® reviewed in detail the theories of 
exstrophy of the bladder and classified them under three general head- 
ings, namely: (1) mechanical, (2) pathologic and (3) due to arrested 
development. At this time, however, three hundred years since the 
first case was described, no theory of etiology is universally accepted. 


REPORT OF A_ CASE 


A full term female infant was born at St. Luke’s Hospital, in the service of 
Dr. H. K. Gibson, on April 16, 1931. The mother had three healthy living chil- 
dren. The labor was prolonged. There were no deformities of the head, chest or 
extremities, except a left equinovarus. There were no changes of the heart or 
lungs. The umbilical cord was 35 cm. long and had a broad base through which 
the loops of bowel were visible. Below this was a defect of the anterior abdominal 
wall; from the center of this defect protruded the mucosal surface of an evaginated 
segment of bowel. Urine and feces passed onto this surface; it became markedly 
reddened and the edges gangrenous. On April 19, the infant had a fever of 
99.2 F.; breathing became labored, and she died the next day. 


Only the essentials of the postmortem record are mentioned. The body weighed 
2,585 Gm. and was 44 cm. long. There was slight general icterus. The stump of 
the umbilical cord was dry, and below the base was a dry, tan-brown, tough mem- 
brane 7.3 by 3 cm. A huge cleft of the abdominal wall below the umbilicus formed 
a triangular region 9 cm. wide and 14 cm. long over the curved surface of the dis- 
tended abdomen. This mass of soft red tissue bulged because of the intra-abdominal 
tension and was divided into three parts. In the center, a tissue 5 cm. long and 
3.5 cm. wide protruded 2.4 cm. and was covered by a glistening mucosa. It was 
surrounded on each side by a crescent-shaped lateral mass also covered by a 
smooth, glistening red mucosa. The central bulging portion contained an opening 
into the ileum. The red lateral masses presumably were the dorsal wall of the 
bladder. At the bottom of the reddened mass where the edges of the skin united 


3. Doran, A.: J. Anat. & Physiol. 15:226, 1881. 

4. Bryce, T. H.: J. Anat. and Physiol. 29:553, 1895. 

5. Emrys-Roberts, E., and Patterson, A. M.: J. Anat. & Physiol. 40:332, 
1906. 

6. Connell, F. G.: J. A. M. A. 36:637, 1901. 
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in the perineal region was a small bifid, tonguelike mass of tissue, the genital 
tubercle. Extending upward and laterally the mucocutaneous margin was widened 
and thickened on each side by a ridge of skin representing the labia majora. An 
anus, proctodeal depression and spina bifida were not present. The pubic bones 
were widely separated. 


The body was opened by a midline incision extending down to the cleft in the 
abdominal wall and then laterally on each side to preserve intact the structures 
concerned with the malformation. The abdominal wall below the umbilicus was 
less than 1 mm. thick and had no muscle tissue. The liver weighed 150 Gm.; the 
right lobe in the right anterior axillary line extended 8 cm. below the costal 
margin to the iliac crest. The left lobe of the liver in the midline was 9 cm. 
below the tip of the xyphoid process. The small bowel, distended with gas, seemed 
to have the usual length and was attached by a mesentery in the midline. Several 
centimeters of the distal portion was adherent to the visceral surface of the 
evaginated tissues. The small bowel reached the floor of the small pelvis, curved 
upward, herniated into the bulging mass previously described, and opened to the 
external surface in the upper portion of the protruding mass. There were two 
other openings in the central mass. One, 6 cm. below that for the small intestine, 
entered a blind segment of bowel, 1.5 cm. in diameter and 6 cm. long, attached in 
the midline in front of the spine by a short mesentery. It had no paired appendages ; 
the other, 1 cm. above the latter, opened into a small appendage having the shape 
and size of an appendix vermiformis, 2.5 cm. long and 0.3 cm. in diameter. This 
was coiled along the side of the visceral surface of the bulging mass and: was 
attached there by a thin mesenteriolum. On the external surface, 1 cm. below the 
inferior margin of the bulging mass, their centers 0.9 cm. from the midline, were the 
paired openings of cone-shaped appendages, each 4.5 cm. long, 2.5 cm. thick at the 
base and 0.6 cm. in diameter distally, and ending in a short coiled tortuous tube 
(fallopian tube). Beneath the end of each tube was a mass of soft, dark red 
tissue, 1.3 by 0.3 cm., which by histologic examination was identified as ovary. 
There was no connection between the cone-shaped structures (miillerian ducts). 
The colon was absent. The kidneys had no unusual features. The ureters entered 
the pelvis medial to the paired cone-shaped appendages, where they diverged and 
opened on the lateral masses of tissue 1.5 cm. above and outside of the opening 
leading into the paired appendages (miillerian ducts). Except for bronchopneu- 
monia there were no other changes elsewhere in the body. 


COM MENT 


The descriptive anatomy of these combined exstrophies in the 
reported accounts is essentially the same. There is, however, a differ- 
ence of opinion regarding the nature of the various structures in this 
condition. The intestinal openings on the ventral wall of the body were 
interpreted by Ahlfeld, Keith and Sequeira as the misplaced vitelline 
duct, an opinion not widely accepted. Ahlfeld thought the misplace- 
ment was due to a short umbilical cord, but this explanation does not 
apply to malformations with a normal umbilical cord. 


Some authors considered the malformation a persistent cloaca. The 
embryologic history of the cloaca supports this view, in that a urogenital 
aperture corresponding to the upper extent of the primitive cloacal 
membrane prior to the separation of the cloaca into bowel and bladder 
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would result in such an anomaly.’ Johnston? and von Geldern * 
attempted to clarify the matter by a histologic study of the tissues. 
Both identified the lateral red regions as vesical mucosa and the central 
portion into which the intestines open as large intestine. The mucosa 
of the upper opening was small intestine. Johnston stated that if a 
layer of bladder epithelium could be demonstrated, interposed between 
the normal skin below the umbilical cord and the intestinal mucosa, 
the cloacal nature of these structures would be established and the 
contention of vitelline duct participation in the anomaly refuted. 
Von Geldern was able to demonstrate such a layer of bladder epithelium. 
In the case now reported, the identification of the lateral red regions 
as urinary bladder was made by demonstrating ureteral openings in 
these tissues. The epithelium of these regions had desquamated, and 
the histologic preparations were, therefore, unsatisfactory. The mucosa 
of the central bulging mass had fine villi covered with columnar 
epithelium but no true valvulae conniventes. The muscular layer was 
well developed; although the sections were bowel wall, they had no 
distinguishing structures by which to differentiate between small and 
large intestine. 

The central mass anatomically represented a large cecum, with three 
openings: (1) into a vermiform appendix, (2) into the small intestine 
at the upper portion and (3) into a blind colon at the base. Sections 
of the appendix and of the small and large bowel had the usual struc- 
ture of these tissues. Johnston’s specimen had a blind diverticulum that 
corresponded anatomically to the colon in the case now reported, but 
did not have tissues of an appendix. The blind diverticulum in John- 
ston’s report had mucosa which, at the distal end, was like that of the 
large bowel and, proximally, was a transition between small and large 
intestine. The anomaly described by von Geldern had no structure 
corresponding to the large bowel, but had paired diverticula that histo- 
logically resembled large intestine. They may have been the colon and a 
large appendix. <A structure anatomically corresponding to the colon 
has been reported by all authors except Emrys-Roberts and Patterson, 
and Bryce, and a single or bifid appendix vermiformis by all except 
Bryce and Doran. The histology of these structures was not recorded 
by the authors. An anomaly in a full-term fetus, described by von 
Berenberg-Gossler * has considerable significance. This fetus had an 
anal fold, two scrotal sacs, a rudimentary penis but no anus or urethra. 
The distal loop of the ileum was connected with the vertex and posterior 
wall of the urinary bladder by a tube (designated X). The cecum 
with two vermiform appendixes and a short dorsally curved colon end- 


7. Arey, L. B.: Developmental Anatomy, Philadelphia, W. B. Saunders Com- 
pany, 1926, p. 148. 
8. von Berenberg-Gossler: Anat. Hefte 49:615, 1913. 
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ing blindly was continuous with this tube behind and below. Von 
Berenberg-Gossler concluded, like Kermauner and, later, Johnston, that 
the cloaca forms a much larger part of the bowel than is generally 
believed. 

The intestinal tract originally is a straight tube. Subsequently, a 
marked growth in length occurs. The center of this growth activity, 
according to von Berenberg-Gossler, is in the cloaca, from which 
develop the lower portion of the ileum, the cecum, the appendix, the 
colon and the rectum. This conclusion seems to be supported by the 
anomalous anatomic relations found in the case here described and 
other combined exstrophies of the urinary bladder and cloaca. 


SUMMARY 


Combined congenital exstrophy of the female urinary bladder and 
cloaca was observed in a full-term child that lived four days after 
birth. 

A plausible explanation for the anomaly assumes that the cecum has 
a direct anatomic relation with the primitive cloaca and that growth 
activity concerned with the formation of the lower portion of the 
ileum, the cecum, appendix, colon and rectum centers in the cecum. 

Conversely, the theory proposing such an embryologic process for 
these intestinal structures is supported by the anomalous anatomic 
conditions found in the combined exstrophies of the urinary bladder 
and cloaca. 
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General Review 


THE ORIGIN AND ANTIQUITY OF SYPHILIS: THE 
EVIDENCE FROM DISEASED BONES 


A REVIEW, WITH SOME NEW MATERIAL FROM AMERICA 


HERBERT U. WILLIAMS, M.D. 
BUFFALO 


Concluded from page 814 


REVIEW OF ALL REPORTED CASES OF ANCIENT SYPHILIS 
OF BONE 


AMERICA 


The first reference to syphilis of bone in remains of American 
Indians that I have found is in a brief note by Farquharson, dated 
1875. In an account of the exploration of mounds near Davenport, 
Iowa, he said of the skeletal remains: ‘Evidence of the prevalence of 
syhpilis was quite common in the form of nodes.” 

Shortly after this, there appeared the monograph of Dr. Joseph 
Jones of New Orleans, whose report was of considerable importance 
and excited much discussion in various parts of the world. The work 
of Jones will be considered farther on in the present article. Parrot’s 
statements concerning certain skulls from Peru appeared about the 
same time. 

In subsequent years, many other specimens of bones alleged, with 
more or less confidence, to be both ancient and syphilitic, have been 
described. For the sake of clarity it seems to me best to consider first 
the cases that satisfy the two criteria mentioned most completely, rather 
than to take them up according to their geographic distribution. The 
specimens in order of importance are: skulls found by Kidder at Pecos, 
N. M., and described by Hooton; a skull and some long bones found 
by Tello at Paracas, Peru, and described by Tello and Williams ; a skull 
from the Rio Negro region in Argentina; several long bones from one 
skeleton found by Kroeber in the Cafiete Valley in Peru, now in the 
Field Museum, Chicago, not previously reported on; long bones 
excavated by Mills and Shetrone from mounds in Ohio, some of which 
have, and some of which have not been, previously described; a skull 
collected by Dr. Joseph Jones, Big Harpeth River, Tenn. 

Besides these, there are numerous skulls and long bones from points 
as widely separated as the middle of the United States and Argentina, 
many of which are important, though not so well authenticated as the 
first six lots of specimens. 
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Skulls from New Mexico—At Pecos, N. M., extensive excavations 
of a ruined pueblo have been made by A. V. Kidder for the department 
of archeology, Phillips Academy, Andover, Mass., beginning in the 
year 1915.° The Spaniards of the expedition of Coronado (1540- 
1542) found this pueblo inhabited by several hundred people. A 
diminishing number of their descendants continued to occupy it until 
1838. According to Kidder, his excavations passed through a number 
of superimposed strata, with which he was able to associate various 
types of pottery.'° The lowest stratum, belonging to the earliest occu- 
pation, was dated as from 800 to 1,000 years ago (Hooton, p. 332). 

An enormous amount of skeletal material was obtained by Kidder, 
which has been described by Hooton, including three specimens strongly 
suspected of being syphilitic. In Hooton’s words (p. 311): 
*. . . all of them are definitely and indisputably prehistoric.” His 
case 60455 I consider the best piece of evidence now extant for the 
existence of pre-Columbian syphilis in America. These specimens are 
all in the Peabody Museum, Harvard University, Cambridge, Mass. 
The fact that the nasal region is involved in all three cases is probak'y 
the result of coincidence; in point of time, the three belong to periods 
probably one or more centuries apart. 


Pecos Case 60455 (skull and right femur from the level “black and white,” or 
“glaze I,” therefore very ancient [figs. 184, 19 and 20]): According to Hooton, 
the skull is that of a middle-aged female. It shows well marked deformation from 
flattening of the posterior part of the parietal bone and the adjacent part of the 
occipital bone on the left side, which is common among Indian skulls. It is rather 
heavy, though not exceedingly so. The enamel of the teeth is considerably worn 
away by grinding, as is frequent in old Indian sxulls; one molar in the upper jaw 
shows some caries; there is no notching of the two incisors remaining. There is 
partial destruction of the nasal bones, with subsequent healing; the vomer and 
turbinates are loose and in large part missing, probably lost post mortem, as fre- 
quently happens in these Indian skulls. The most characteristic lesion is shown on 
the frontal bone, of which the greater part is involved, only the posterior one fifth 
being exempt. The surface is roughened by the presence of many low, flat eleva- 
tions, some small, some large, separated by irregularly running, linear depressions, 


9. In 1926, during a brief visit, I saw these excavations in progress; even to an 
amateur it was evident that they were conducted with most scrupulous care. 

10. The successivn of cultures indicated by the various types of pottery is shown 
in the following table (Hooton, p. 10) : 

1. Late archaic: corrugated (little), strong blind corrugated; black on white. 

2. Period of the introduction of glaze: strong and medium blind corrugated ; 
glaze I, biscuit A. 

3. Period of concentration: faint blind corrugated; glaze II and III, biscuit B. 

4. Late prehistoric (?) 1600: featureless black; glaze IV, glaze V, biscuit B. 
5. Early historic, 1600-1680: striated black, late glaze V, beginning modern (?). 
6. Late period, 1680-1840: striated black (?), plain red, polished black, modern. 
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frequently stellate and corresponding closely with the description given by Virchow 
for typical syphilitic lesions of bone (fig. 19). On both sides, the process extends 
downward as far as the articulation with the malar bone and nearly or quite to 
the orbit and nasal bones. On the left, near the junction with the malar bone, is a 
depression with slightly elevated edges radiating from it, indicating a lesion nearly, 
but not completely, healed. On the right, just in front of the middle, are three 
more depressions of the same character. The most conspicuous lesion is an area 
just to the left of the middle, roughly rectangular in form, about 4 by 3 cm., where 
the external table and diploe have evidently been destroyed by necrosis, while the 


Fig. 18.—A, Pecos case 60455. The photograph was furnished by Prof. E. A. 
Hooton, Peabody Museum, Cambridge, Mass. 8B, the skull in a case of congenital 
syphilis, Prague. The photograph was furnished by Prof. A. Ghon. 


borders are elevated and partly healed. The central part of this area still contains 
what may be the remnants of a sequestrum. The posterior part of the edges of 
this area shows fine lines of new-formed bone running in the direction of radii 
drawn from the center of the whole area. The inner surface of the skull apparently 
is slightly roughened over a region corresponding to the same area. The right 
parietal bone has an area, roughly 5 cm. square, but of irregular form, extending 
from the parietal eminence nearly to the coronal suture, where there are a little 
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caries and a number of small, stellate scars. Over the left parietal eminence is a 
smaller area of the same sort, from 2 to 3 cm. in diameter. 


I have examined this specimen several times, and in my opinion, if 
it is possible to make a diagnosis from a dried bone without other evi- 
dence, this must be called a syphilitic skull. It so closely corresponds 
with an old skull in the museum of the German University at Prague 
on which a diagnosis of congenital syphilis was made (autopsy in 1874 
probably by Preitz; no history; girl of 15) that a photograph is intro- 
duced for comparison (fig. 18 B). 


Fig. 19.—Detail from Pecos case 60455. 


One has, however, some more evidence in case 60455 in the shape of the right 
femur (fig. 20), which shows on the inner border a well marked thickening, partly 
in the lower half of the shaft but rather more in the upper half. Its surface is 
smooth and rounded. The roentgenogram shows plainly that there is a rather 
dense bony growth from the periosteum, encroaching slightly on the medullary 
canal below. A small piece was taken from the posterior surface and sectioned. 
The microscope showed that it has the structure of a periosteal osteophyte. There 
are none of the marks of periostitis with osteomyelitis, and the location would be 
an unusual one for periostitis due to injury. The femur, therefore. makes valuable 
confirmatory evidence for the syphilitic nature of the disease shown on the skull. 

Pecos Case 59864 (skull from the level “glaze II,” according to Hooton, from 
a middle-aged woman [fig. 21]): An ulcerative inflammation has destroyed the 
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lower portion of the nasal bones and the borders of the apertures. There was per- 
foration of the alveolar borders through the alveoli of the right canine and the lateral 
incisors. The roof of the palate is cicatrized. There are areas of thickening on the 
frontal bone, the malars and the orbital walls. There are areas of erosion on the 
left side of the frontal bone, coming down to the supra-orbital ridge, with irregular 


Fig. 20.—Pecos case 60455, right femur (original photograph). The roent- 
genogram was made by Dr. E. C. K6nig, of the Buffalo General Hospital. 


linear scars like those seen in syphilis of the cranium, of which this is in all prob 
ability a case. 

Pecos Case 59814 (from the level “glaze III” [figs. 22 and 23]): This is a 
fragment of a skull; according to Hooton, it is from the skull of a young woman. 
As described by Hooton: “The roof of the palate shows evidence of inflammation 
and a pathological deposition of bone. The posterior third of the palate is 
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Fig. 21.—Pecos case 59864. The photographs for figures 21, 22 and 23 were 
furnished by Prof. E. A. Hooton, Peabody Museum, Cambridge, Mass. 


Fig. 22.—Pecos case 59814, perforation and inflammatory changes of the palate. 
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perforated by a hole almost square in shape, but with corners rounded and with 
the edges bevelled and cicatrized. This hole is about 2 cm. square. The nasal 
orifice is a round, cicatrized hole of about the same size as the perforation through 
the hard palate, with which it is continuous. The borders of the nasal aperture 
have been covered with a thick, bony deposit which is bevelled inward, and the 
lower halves of the nasal bones are involved in this cicatrix.” The diagnosis in 
this case is puzzling and in my opinion cannot be made with certainty. The lesion 
about the nose suggests to me traumatism as a cause, but the perforation of the 
palate seems very significant on account of the frequency of this lesion in syphilis. 


Fig. 23.—Pecos case 59814, cicatrized nasal aperture. 


Skull and Long Bones from Paracas, Peru.—The peninsula of 
Paracas protrudes as a kind of point into the Pacific Ocean, 18 kilo- 
meters south of the port of Pisco, which again is about 200 kilometers 
south of Callao and Lima. The locality is one of exceptional desolation 
even on that arid and forbidding coast. 

Dr. Julio C. Tello, then curator of the Peruvian Archeological 
Museum at Lima, made explorations that disclosed the presence of 
curious bottle-shaped tombs, buried below the sand and excavated in a 
hard clay or shale (Tello, 1929). The tombs contained numerous mum- 
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mified bodies wrapped in beautifully embroidered cloths. Many of the 
skulls had been trephined. The characters of the pottery, implements 
and ceremonial objects led Tello to conclude that the burials antedated the 
well known Nasca period; others regarded them as indicating a variety 
of early Nasca culture. In any case, they were much earlier than the 
Inca period, which began about 1200 A. D. Tello repeatedly found 
evidence that when the tombs became filled, some of the older bodies 
were removed to make room for the more recent ones. The bodies thus 


Fig. 24—A diagram of tomb 5, Paracas, Peru, showing the vestibule above, 
the cavern below, and the tube that connects the two. This and seven other illus- 
trations of this case are from an article of Tello and Williams (Ann. M. Hist. 
2:519, 1930). 


removed were buried around the entrance to the tomb; the specimens 
of interest to the readers of this paper seemed to belong in the latter 
category; they were found just outside of the tomb. The condition of 
affairs is shown clearly in Tello’s diagram of tomb 5, which contained 
forty-eight bodies (fig. 24). The tomb proper opened to the exterior 
by a tube 1.66 meters in height, with a diameter of 1 meter at the 
bottom, the upper opening being covered by bones of whale, skins and 
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mats. The upper opening was surrounded by an enclosure called the 
vestibule, which was lined with stones and resembled a shallow well. 
Several skeletons and some other bones were found in the vestibule and 
in the sand just above it. Two of the diseased bones, a left tibia and 
a left humerus (case 12-7509), were found in the vestibule. Removal 
of the sand in the places contiguous to the cavern disclosed other dis- 
eased bones, among them the cranium, the two femurs and the ulna. 

The skulls found in the Paracas tombs generally showed a peculiar 
type of artificial deformation called by Tello “cuneiform,” produced 
by pressure on the frontal and occipital bones. Tello found some bodies 
with the apparatus for deformation actually in position, in principle like 


Fig. 25.—Left, a lateral view of the ancient skull from Paracas, Peru, case 
12-7509; right, frontal region of same skull. The photograph was made by the 
American Museum of Natural History through the courtesy of Dr. H. L. Shapiro. 


the apparatus advertised by modern “beauty doctors.” The skull 
(12-7509) showed the same type of deformation as in those found in 
the tombs. This and the long bones presented a dark yellowish-brown 
patina like old ivory. The cultural objects, among them a plate of gold 
in the form of a five-pointed star, found with the bones outside of the 
tomb were of the same kind as those found within the tomb; there 
were no cultural objects belonging to a later period. While the 
possibility that the bones under discussion were introduced through 
an intrusive burial must be conceded, the facts stated indicate that they 
were of the same age as the bodies within the tomb. The wild and lonely 
nature of the surroundings also made a recent intrusive burial unlikely. 


940 ARCHIVES OF PATHOLOGY 


In November, 1929, I visited Paracas in company with Tello. It 
was apparent to me that only the person who actually conducted the 
original excavations was in a position to decide as to the antiquity of 
the bones to be described. Concerning this, Tello had not the slightest 
doubt. He is the most experienced archeologist in Peru, having made 
archeologic exploration in many parts of his country, both in the Andes 
and along the coast, his life work as is well known to other archeologists 
and anthropologists. 


Fig. 26.—Detail of skull from Paracas, case 12-7509. 


The specimens are described in an article by Tello and myself. The 
illustrations and the descriptions of the bones here are copied from that 
article. It is not certain that the skull and the long bones came from 
the same skeleton, but they probably did so. The skull is syphilitic, as 
far as it is possible to make the diagnosis on a dried specimen without 
the clinical history. 


Skull from Paracas (figs. 25 and 26): The region involved by the disease 
includes the frontal bone, both parietal bones, the occipital bone and both mastoids. 
The involvement is most marked on the left side, behind and below, that is, the 
lower posterior angle of the left parietal bone and the adjacent mastoid bone. 
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Nearly the whole frontal bone from the ridges of the eyebrows back is affected. 
The surface presents low elevations, varying in size, but about 1 cm. in diameter, 
between which are depressions, which, especially on the right side, are frequently 
linear, sometimes stellate. 

The right parietal bone is affected in the same way as the frontal bone, but less 
notably. Just below the parietal eminence are two minute openings into the interior 
of the skull; each is situated at the base of a small, depressed scar; they were 
probably produced by disease. Another small opening a little farther back was 
probably made post mortem. 

The disease appears to have extended on to the right mastoid from the adjacent 
parietal and occipital bones; the changes here are not marked. 

The anterior half of the occipital bone is involved; the irregularity of the sur- 
face is not great. At about the middle of the area of involvement occurs a depres- 


sion, 1.25 cm. long by 2 cm. broad, approximately rectangular in form; it is due © 


to erosion of the external table, probably produced by active ulceration, but possibly 
formed post mortem. 

The surface of the anterior half of the left parietal bone is only slightly 
irregular; the posterior half exhibits severe involvement. Just behind the parietal 
eminence is an area of ivory-like, irregular thickening, about 4 cm. long by 3 cm. 
broad. In the lower posterior half of the parietal bone occur four openings into the 
interior of the skull. Three of these openings are minute, being 1 to 4 mm. in 
diameter. All occur at the bottoms of depressed scars. None of them could be 
due to postmortem erosion. The fourth and lowest opening is larger. Its form is 
very irregular, something like an ax with a short handle; its greatest length is 
about 28 mm.; its greatest breadth about 10 mm. Its edges are thin, but rounded. 
There is no evidence of injury or fracture. It bears no resemblance to the results 
produced by trepanation, as could be determined by comparison with many admir- 
able examples of trepanation done by the ancient Peruvians in the large collections 
under Tello’s direction. It is evidently the result of ulceration that has healed. 
Below this opening are five small areas of active ulceration, two on the parietal 
bone, two on the mastoid bone and one at the junction of the parietal and mastoid 
bones. Over the lower and posterior part of the parietal bone are about nine 
irregular, short, linear scars, some of them stellate, corresponding closely in form 
to the lesion described by Virchow as pathognomonic of syphilis. 

The inner surface of the skull is smooth. There is no indication of fracture. 
The skull is rather heavy. It is moderately flattened anteroposteriorly. The 
sutures are nearly obliterated. The lower jaw is missing. In the upper jaw, the 
second right molar, the third left molar and the stump of the first left molar are 
the only teeth present. The second bicuspid and first molar on the right were lost 
during life, as was shown by atrophy of the alveolar process. The skull was 
evidently that of an elderly person. 

Long Bones from Paracas (fig. 27): The long bones are two femurs and the 
left tibia, humerus and ulna. 

The right femur is 40 cm. long. It shows well marked thickening at about its 
middle third on the anterior and outer aspect. The area of thickening is smooth 
and is evidently a new growth from the periosteum. The left femur is 39.5 cm. 
long. It is thickened over a part of its anterior and outer aspect, beginning below 
the great trochanter and extending over about the upper fourth. There is thick- 
ening also in front, extending to a point below the middle. The area of thickening 
is mostly smooth, though it shows some small openings and short vertical grooves. 
The growth is evidently periosteal. 
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The angles made by the necks of the femurs with the shafts indicate that the 
femurs came from an elderly person. 

The left tibia is 33.5 cm. long. It presents the most marked involvement of 
any of the long bones, almost all of it being affected except the region just below 
the head. It is enlarged, the circumference at the junction of the upper and middle 
thirds being nearly 10 cm. The surface is slightly nodular and is roughened by 
having many punctate openings and short vertical grooves. 
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Fig. 27.—Long bones, case 12-7509 (photograph from American Museum of 
Natural History, New York). 


The left humerus is 27.5 cm. long. It is thickened moderately in its upper half, 
especially in the second quarter from above, where there are many small openings, 
partly longitudinal. It is not noticeably heavy. 

The left ulna is heavy, in spite of the fact that a small portion of the lower end 
is broken off. The portion remaining is 21 cm. in length. It is thickened through- 
) out its circumference and throughout its length. The surface is slightly nodular 
} and is made still more irregular by many small openings, partly longitudinal, 
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shown especially at the upper and lower ends. It bears considerable resemblance 
to bones seen in cases of acute periostitis and osteomyelitis. 

The absence of sinuses and sequestrums in any of these long bones may be noted 
as being in favor of the diagnosis of syphilis and against that of periostitis and 
ostecmyelitis. 

An admirable roentgenogram of the long bones was made for us by Dr. Oscar 
Soto of the Loayza Hospital, Lima (fig. 28). The new growth of periosteal bone 


Fig. 28.—Long bones, case 12-7509. The roentgenogram reproduced here was 
one of the best examples of the roentgenologist’s art that I have seen; it has 
suffered greatly in being reduced in size and in the loss of detail in the process of 
photo-engraving. It was made by Dr. Oscar Soto, Loayza Hospital, Lima, Peru. 


in all of the bones is plainly shown. There is also some encroachment on the 
medullary canal. The delicacy with which the normal framework of the bones 
appears in the roentgenogram, especially at the ends of the femurs, is probably due 
to removal of some of the calcium salts by natural agencies post mortem. In having 
small pieces of the bones decalcified to make sections for study with the micro- 
scope, referred to in a subsequent paragraph, it was remarked that decalcification 
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with 5 per cent nitric acid was unusually easy and rapid. The x-ray picture is 
consistent with syphilis; it could have been produced by chronic periostitis and 
osteomyelitis; it does not resemble that seen in osteitis deformans (Paget's 
disease). 

For examination in sections, the right femur and left tibia were sawed through 
vertically (fig. 29.4). The new growth of periosteal bone on the surface is plainly 
shown. The narrowing of the medullary part of the bone is especially marked in 
the tibia. The evidence given by the roentgenogram is therefore confirmed and 
amplified. 

After the right femur and left tibia had been sawed through, pieces were 
removed from the most thickened parts. In 5 per cent nitric acid, they were easily 
and rapidly decalcified. Sections were made after fixation in formaldehyde and 
embedding in celloidin. These were stained with hematoxylin and eosin; the 
hematoxylin was practically without effect. The outer surface stained more deeply 
with eosin than the inner parts (fig. 29, B (femur) and C (tibia). The cavities 
occupied by the bone cells were visible, but not distinct. Foreign material was 
plentiful, especially in or near the outer surfaces. It consisted of dark particles, 
evidently soil, threadlike masses and small round bodies that were derived from 
some unidentified fungus, and large, generally rounded, yellow masses that could 
not be identified. 

The sections show that both bones consist of layers of lamellae, which are 
deposited very irregularly near the outer surfaces. Both show numerous cavities 
of considerable size, running in general parallel with the long axes and with the 
outer surfaces. The line between the new-formed periosteal bone and the under- 
lying bone is well marked in the section from the femur; in the section from the 
tibia, the line is less distinct. In general, the structure agrees with the descriptions 
given for syphilitic long bones. The large size of the spaces appears to me to 
indicate the presence of osteitis as well as of periostitis; this view is in agree- 
ment with the encroachment on the medullary part of the bone shown in the roent- 
genograms and in the longitudinal sections. Haversian systems, poorly developed, 
appear in both sections in small numbers near the outer surfaces. In my opinion, 
the sections from the Paracas bones indicate the presence of an osteoperiostitis 
that was probably caused by syphilis, though possibly produced by some other 
cause. One can state confidently that, in any modern museum of pathology, these 
bones would be regarded as syphilitic. All of the roentgenologists to whom I 
have shown the original plate after bringing it to the United States have agreed 
on the diagnosis of syphilis. 


Other Material: A large amount of material from Paracas remains 
to be examined. It is a most promising field for future study. 

In November, 1929, I saw a mummy (no. 262) unwrapped by Tello 
that proved to be of much interest. The body was immediately sur- 
rounded by many yards of cotton cloth and finally some cloths 
embroidered in colors, among which were a few flat, crude gold orna- 
ments and other cultural objects. The knees were flexed against the 
body. The arms lay over the abdomen. The anterior abdominal wall 
was intact. Practically none of the soft structures below the middle of 
the thorax could be identified. The body had evidently been subjected 
to heat, even to the point of burning. The bifurcation of the trachea, 


| 


Fig. 29.—A shows the right femur and the left tibia, case 12-7509, after being 
sawed ; B, a section of the femur (magnified about from 6 to 7 times) ; C, the tibia 
(magnified about from 6 to 7 times). (Original photographs.) 
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the trachea, the larynx and the esophagus, and the parts above them, 
were well preserved; all were rather dilated; the aorta was not found. 

A pathologic condition of much interest was discovered on the roof 
of the mouth in the form of an ulcer, 26 mm. long and 24 mm. wide, 
roughly oval, near the median line (fig. 30). It formed a dark, 
depressed area, from which the mucous membrane had been removed. 
There was erosion of the bones of the hard palate, with a small 
perforation just back of the center of the ulcer. The edges of the 
ulcer were sharply defined. Dr. Pedro Weiss, of the Loayza Hospital, 
prepared films and sections on the ground. I also brought tissue from 
the edge of the ulcer and some of the tarry material on its surface 


Fig. 30.—Paracas mummy 262. The skull, seen from below. An ulcer of the 
hard palate is shown. The illustration is enlarged from a small photograph, some- 
what retouched (original photograph). 


away with me, in the faint hope that spirochetes might be found. How- 
ever, none were demonstrated either by the Levaditi, Fontana or india 
ink method ; study of the structure with the microscope yielded nothing 
important. No evidence of syphilis was seen in the nasal or other bones. 
Some fragments of blood vessels, probably arteries, were obtained 
from the axilla; no evidence of disease could be detected in them. 
Nevertheless, I feel certain that the first thought of a physician of the 
present day, on seeing such an ulcer, would be of syphilis. With 
fresh material, he could probably make an exact diagnosis. 


Rio Negro Skull from Argentina—This specimen was presented at 
a meeting of the Society of Anthropology of Paris in 1880 by Moreno 
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(along with another cranium) as an example of a very ancient skull. 
It had lain at a depth of nearly 4 meters in a layer of sandy, yellowish 
clay that formed the ancient alluvium of the river that enters the Atlantic 
Ocean about 6 degrees south and somewhat west of Buenos Aires. It 
was believed to be from the glacial time of Patagonia, which is more 
recent than the glacial periods of Europe. The discussion by the mem- 
bers of the society indicated that some of them had doubts of the skull 
being of so high an antiquity. Hrdlicka (see bibliography in fourth 
reference), who visited Rio Negro, I believe, about 1910, after examin- 
ing the locality came to the conclusion that: “In view of the facts 
presented above, it seems that the two ‘fossil’ Patagonian skulls have no 
solid claims to geologic antiquity, the probability being strong that these 
crania belonged to relatively recent Indian occupants of the region.” 

I understand that his opinion that the crania were probably those of 
relatively recent Indians is to be interpreted in a geologic sense, and 
does not signify that they may not have been pre-Columbian. Hrdlicka 
said that he did not see the crania in question. 

Lehmann-Nitsche said that the pre-Columbian origin of the skull is 
unquestionable. The specimen is in the museum of the National Uni- 
versity at La Plata, Argentina, catalogue number 781. (Lehmann- 
Nitsche, the well known anthropologist, now of Berlin, was for many 
years director of the division of anthropology in this museum.) I regret 
that I have not been able to secure an original photograph of the skull. 
The illustrations published in the articles mentioned hereafter are not 
clear enough to permit me to form an opinion. 


At the meeting in Paris referred to, the skull was pronounced to be 
syphilitic by Bordier, Bertillon (Senior) and Broca. 


Stegmann wrote a report on the specimens showing disease of bone in the 
museum at La Plata, in which an account of this skull was included, with a poor 
illustration. The skull was fragmentary; the face and base and half of the left 
parietal bone were missing. In certain lesions, beginning above the ridge of the 
left eyebrow and extending backward, there was evidence of injury, and there might 
have been traumatic osteomyelitis. The location of the disease process in general, 
and its appearance, spoke strongly for syphilis. Tuberculosis could be excluded, 
but on account of the importance of the specimen in medical history, especially that 
part of it where there was evidence of injury, traumatic osteomyelitis must be 
considered. 

Lehmann-Nitsche brought this skull with him to Germany in 1904, and von 
Hansemann described it at a meeting of the Berlin Society for Anthropology. He 
agreed with Stegmann that there had probably been an injury to the left side of 
the frontal bone, although the lack of any change corresponding to it on the inner 
surface made that somewhat doubtful. Von Hansemann described the upper sur- 
face of the skull as being irregular throughout, with little elevations and depressions 
that were like scars, except on part of the frontal bone. The scars had smooth 
edges, well developed near the bregma, diminishing forward, where they no longer 
appeared to have healed and had rough edges, and perforation had occurred at the 
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glabella, and nearly so at some other points. The inner surface was for the most 
part unaffected. No suppurative condition would have produced such smooth scars 
in bone and such hyperplasia of bone. Tuberculosis, tumor, leprosy and actino- 
mycosis were excluded. Von Hansemann made an unqualified diagnosis of 
syphilis. 


Four Long Bones from One Skeleton, Undoubtedly Pre-Columbian, 
from Canete Valley,'' Peru.—The specimens were loaned to me for 
study by the Field Museum of Natural History, Chicago (catalogue 
no. 169664), through the kindness of Dr. Berthold Laufer, curator of 
anthropology. The excavations were made by Dr. A. E. Kroeber, of the 
University of California, in 1925 (Capt. Marshall Field expedition ; see 
Kroeber, 1926). Dr. Laufer said: 


Number 169664 was obtained from Tomb 2, Site A, at Cerro del Oro, Cafete 
Valley. It was found associated with no pottery or other objects that might assign 
it to any period; however, the whole site consists of sixteen burials which are, 
without exception, of the Proto-Nasca type. It is impossible to fix an actual date, 
but this period dated from somewhere between A.D. 500 and A.D. 1000, probably 
nearer A.D. 500 than A.D. 1000.12 


Neither the roentgenograms nor the sawed bones nor the microscopic 
sections give the pictures to be expected in Paget’s osteitis deformans. 
One is evidently dealing with a chronic inflammatory process, an osteo- 
periostitis. At certain points, the process is still active, while over 
large areas it has subsided after having produced much dense, ivory- 
like bone. That accounts for the unusual weight of these bones. The 
involvement of four long bones, the distribution of the process over 
the entire shaft in three, and the absence of sequestrums and of deep 
sinuses tend to exclude nonsyphilitic periostitis and osteomyelitis. 
A probable diagnosis of syphilitic osteoperiostitis therefore seems 
warranted. 


The surface of the skull in this case showed no roughening; its sutures were 
obliterated ; it was much flattened anteroposteriorly ; such deformation of the skull 
was common in Peru. The bones involved were the left femur, the two tibias and 
the left fibula; the other long bones were not remarkable. The involvement of 
the left fibula was confined to an area about 5 cm. in length at its lower and inner 
surface, where there were moderate roughening and thickening, evidently periosteal 
and corresponding to an area of marked roughening and thickening on the left 
tibia. No illustration of the fibula is given, on account of the slight amount of 
involvement. The photographs reproduced here show the external surfaces of the 
left femur and the two tibias; also each of these bones after it had been sawed 
lengthwise, with its roentgenogram beside it. Photomicrographs of the sections 
are also given. 

The left femur and the tibias are noticeably heavy. The left femur (fig. 31) 
weighs 435 Gm.; the right, 275 Gm. A femur from another, but normal, ancient 


11. Opens into the Pacific ocean, about 130 kilometers south of Lima. 
12. This information was contained in a letter from Dr. Laufer. 
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Peruvian skeleton, and that of a somewhat larger person, weighs 383 Gm. The 
length of the left femur is 39 cm. It is slightly curved forward. The entire sur- 
face of the shaft is involved, from the lesser trochanter nearly to the knee joint. 
The shaft is much roughened behind, evidently from new growth of bone. The 
front is more uniformly thickened and shows numerous stellate superficial scars. 


Fig. 31.—The left femur (anterior surface), with the vertical section and the 
roentgenogram, Field Museum 169664. This femur and the bones shown in figures 
32 to 36, as well as some of the photographs and roentgenograms, were loaned to 
me by the Field Museum, Chicago. All the bones are from a prehistoric skeleton 
excavated from the Cafiete Valley, Peru. S indicates the point at which a section 
was taken for microscopic examination (see fig. 34). 


The lower part of the anterior surface looks porous, showing many pointlike 
perforations. The femur (and the same holds true of the other bones) was sawed 
longitudinally with great difficulty on account of the dense, ivory-like character of 
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the tissue. The thickening is most marked along the middle of the shaft. Appar- 
ently all layers of the bone participate. There is some encroachment on the 
medullary canal, but there is still greater new growth of periosteal bone. It is 
noteworthy that the architecture of the interior of the bone is perfectly preserved, 
well shown in the cancellous bone at the extremities ; but the lamina that separates 
the lesser trochanter from the rest of the head is unusually thick and is as dense 
as ivory. 


Fig. 32.—The left tibia (anterior surface), the vertical section and the roent- 
genogram, Field Museum 169664. 


The right and left tibia are much alike. Both measure 33 cm. in length; both 
are heavy. The left (fig. 32) weighs 350 Gm., and the right (fig. 33), 364 Gm. 
They are decidedly enlarged anteroposteriorly, as is shown where the right tibia 
was sawed through on that plane, measuring 5.5 cm. at the junction of the upper 
middle third. In both tibias, the greater part of the outer surface is involved, 
except that part near the knee joint. There are many osteophytic deposits, evi- 
dently periosteal in origin, while the general surface shows large areas punctured 
with fine openings. In general, the inner surfaces are somewhat more involved 
than the outer. Both tibias show on their inner surfaces three or four irregularly 
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defined areas of erosion, which are superficial, extending into the bone to a depth 
of from 2 to 4 mm. and giving the impression that some process, probably inflam- 
matory, was still actively at work. At other points, the process was quiescent and 
had terminated with the formation of dense, ivory-like bone. As in the case of the 
femur, the structure of the cancellous bone at the ends is beautifully preserved, 
and it has normal architecture. Periosteal new bone formation is plainly shown on 


Fig. 33.—The right tibia (anterior and lateral surfaces), the vertical section and 
the roentgenogram, Field Museum 169664. 


the inner side of the left tibia near the point S on the sawed bone. In both tibias 
there is some encroachment on the medullary portion of the bone. The new forma- 
tion on the outer and posterior part is dense and ivory-like, while the inner and 
anterior parts are more spongy. The spaces of this spongy bone are large, from 1 
to 2 mm. in diameter, and run parallel with the long axis of the bone. No 
sequestrums and no sinuses leading deep into the bone are seen. 

A section of the femur (fig. 34) shows a thin layer of periosteal lamellae 
parallel with the surface and a projecting osteophyte. Sharpey’s fibers can be seen. 
Haversian systems come close to these lamellae. They show slight irregularity in 
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Fig. 34—A section of the femur, Field Museum 169664, after decalcification 
and hematoxylin-eosin staining; 12. (Original photograph.) 


Fig. 35.—A section of the left tibia, Field Museum 169664, after decalcification 
and hematoxylin-eosin staining; X 12. (Original photograph.) 
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distribution, possibly mosaic structures. I should call this somewhat irregular 
bone formation from osteitis. 

A section of the left tibia (fig. 35) was taken at a point below the entrance of 
the nutrient artery shown in the illustration of the sawed bone; that included in 
the photomicrograph is therefore chiefly periosteal in origin. However, it consists 
of well formed haversian systems chiefly, which are regular in their distribution. 
They come close to the superficial lamellae, of which there is a thin layer parallel 
with the surface; at one point, not shown in the illustration, the superficial 
lamellae are deficient. What appears to be the line of the original periosteal sur- 
face of the bone appears at the right of the middle of the photomicrograph 
(Sharpey’s fibers can be seen in torn lamellae at this level). 


Fig. 36.—A section of the right tibia, Field Museum 169664, after decalcification 
and hematoxylin-eosin staining; < 12. (Original photograph.) 


In the right tibia (fig. 36), at points, a few periosteal lamellae running parallel 
with the surface are seen. They are not continuous. Moderately dense bone with 
well developed haversian systems comes close to the surface. Below this is rather 
loose cancellous bone, with its spaces running longitudinally. The general impres- 
sion given is that of a regular structure. 

All of these sections are made from pieces cut in the long axis of the bone so 
as to preserve the gross appearance as well as possible. The points from which 
they are taken are indicated on the photographs by the letter S. All were prepared 
by decalcification, embedding in celloidin and staining with hematoxylin and eosin. 
No nuclear stain has been secured in any case. Numerous large and small particles 
from the soil and what are probably spores of molds and other undetermined 
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foreign materials are found not only on the surface, but in the deepest parts of the 
sections of bone. 


Long Bones of Mound Builders of Ohio.—The earliest reference to 
the possible occurrence of syphilis in ancient Indian bones from Ohio 
that I have encountered is in the excellent article of Landon, 1881. He 
described the diseases shown in bones from the prehistoric cemetery at 
Madisonville, Ohio. He suggested the possibility of syphilis being the 
cause of some of the lesions encountered, such as hyperostosis, exostoses 
and evidence of osteitis. Some lesions were bilateral on the tibias. He 
gave some fair drawings. Landon did not treat of this aspect of his 
subject at great length, and he took a reasonable position. 

Certain diseased bones found at Baum village in Ohio were 
described by Orton. The implements and other objects from this 
locality were pronounced by Mills to be pre-Columbian and to belong 
to the Fort Ancient culture. The bone specimens were studied at the 
University of Pennsylvania under the direction of Charles H. Frazier 
and Allen J. Smith. They consisted of eight tibias, one clavicle and 
an external cuneiform united by bony ankylosis to the third metatarsal ; 
the last was considered to be due to arthritis. The diagnosis of syphilis 
was made chiefly on the occurrence of the disease in long bones exposed 
to injury and on the simultaneous occurrence of rarefying and con- 
densing osteitis. Ground sections of six tibias were examined with the 
microscope. One of these (no. 7) apparently might have been from a 
case of Paget’s osteitis deformans or of some other condition causing 
rarefaction of bone. The periosteal formation of new bone in several 
specimens, especially in Orton’s no. 9, seemed to be the feature that was 
the most convincing for syphilis, sinuses and sequestrums being absent. 
A probable diagnosis of syphilis for some of the specimens was appar- 
ently justified, as far as that is possible for single long bones. 

Others of the Mound Builder bones from Ohio were described in 
1925 by Means, whose conclusions were based exclusively on the gross 
appearances and the roentgenograms. Means believed that he was the 
first to use the x-rays for the study of disease in ancient bones. He 
said: “Definite gross and roentgenological evidence of syphilis was 
found in three skeletons. They presented varying degrees of involve- 
ment from a simple periosteal thickening and roughening on the crest 
of the tibia, to thickened ivory-like bone invading the medullary canal 
with gumma formation. . . . The tibias were involved in all three 
individuals, in one case both, in another one, the more advanced case, a 
tibia and ulna.” He saw several other more or less suspicious specimens. 

Means’ article is accompanied by excellent reproductions of his 
roentgenograms. Two of his specimens are among those described in 
the present article on the pages directly following (cases 1 and 2). 
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I have seen the clavicle that is shown in Means’ plate I, no. 4, and the 
roentgenograms of it, and I doubt the correctness of the diagnosis of 
syphilis for this particular bone. 

On April 2, 1931, I had the privilege of seeing a large number of 
ancient Indian bones at the Ohio State Museum, Columbus, Ohio. The 
director, Dr. H. C. Shetrone, loaned me some of these bones so that 
they might be examined more closely; all of them were believed by 
Shetrone to be prehistoric. Specimens were selected from about fifteen 
individuals, only those bones being taken that offered good promise of 
being syphilitic. The roentgenograms were submitted to three different 
roentgenologists, and only those cases were used in which they agreed 
that the condition was a new growth of bone resulting from periostitis 
or osteoperiostitis in all probability due to syphilis. In accordance with 
these tests, nine of the fifteen cases were pronounced to be, in all 
probability, syphilis. Seven of the nine cases were from prehistoric 
Mound Builders (four of the Fort Ancient culture, two from the 
Gartner site and one from burial no. 4, mound 2, Hopewell). The 
remaining two of the nine cases were from prehistoric Iroquoian sites 
in northern Ohio (Tuttle site and Taylor site, each one). 

It is certain that the bones that I have seen are only a portion of 
the ancient diseased, probably syphilitic, bones that have been disclosed 
by the investigations of the Ohio State Museum, but it is probable that 
they represent the most striking specimens found in recent years. It is 
impossible in this article to reproduce photographs, roentgenograms and 
sections from all the nine cases referred to. Six tibias from four of the 
cases have been selected as illustrative of the whole group. After they 
had been roentgenographed, they were sawed vertically and small bits 
were taken for examination with the microscope. Three of the tibias 
are apparently the same as three of those described by Means. 

We have, then, the authority of one of the most modern and the 
most experienced investigators of Mound Builder remains (Shetrone ) 
for the statement that the bones just described are prehistoric. The 
gross appearance of these bones, especially after they have been sawed, 
shows new periosteal growth of bone. In some of them, the new growth 
of bone encroaches on the medullary canal. This is confirmed by the 
examination with the roentgenogram and the microscope. The condition 
seems not to have been the result of Paget’s osteitis deformans, but to 
have been due to periostitis. The absence of sinuses and sequestrums 
is against a periosteal growth in connection with infectious osteomyelitis. 
The extent of the process in all of these bones is against periostitis due 
to simple traumatism. The results favor a diagnosis of syphilis as far 
as that is possible in the case of dried long bones without other evidence. 
The occurrence of lesions in both tibias in two of the cases is also in 
favor of a diagnosis of syphilis. 
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Case 1.—Right Tibia, Fort Ancient Culture, Ohio State Museum No. 52 
(Figs. 37 and 38): This seems to me to be one of the specimens described by 
Means (his number 1, plate 1). The length is 39 cm.; the weight, 240 Gm. The 
area of involvement includes about one half of the length of the shaft, coming some- 
what nearer the upper end than the lower end. The enlargement over this area is 


Fig. 37.—Long bone of a prehistoric Mound Builder, Ohio, Fort Ancient Cul- 
ture. The right tibia (anterior surface), the vertical section and the roentgeno- 
gram (by Dr. E. C. Kénig, Buffalo General Hospital) are shown. (Case 1 from 
Ohio, this article.) (Original photographs.) 


notable; it comes to an end abruptly at about the beginning of the lower third. 
Near the upper end is a small group of osteophytes (not very well shown in the 
photograph). In general, the surface of the area of involvement is rather smooth, 
except that it is perforated by many small openings for vessels, most of them run- 
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ning longitudinally. After sawing, the section of the bones shows a dense, ivory- 
like thickening, evidently periosteal in origin, along the outer border. The inner 
border is more thickened than the outer (1.5 cm.), consisting of mostly cancellous 
bone encroaching slightly on the medullary canal. Through the center of this 
area of thickening runs a lamina of denser bone (not shown well in the photograph) 
that appears to mark the original outline of the shaft, so that about one half of 
this new growth is periosteal in origin. The periosteal nature of the new growth is 
shown in the roentgenogram. The architecture of the medullary portion of the 
bone near the extremities is well preserved and perfectly normal. 


Fig. 38.—A ground section of the tibia ( 12) in case 1 from Ohio, this article. 
(Original photograph. ) 


Case 2.—Right and Left Tibias, Fort Ancient Culture, Ohio State Museum 
No. 46 (Figs. 39 and 40): This seems to be one of the cases described by Means 
(his number 2, plate 1). The bones are badly broken. They feel light and are friable, 
as though most of the organic matter had been lost. The photographs show that 
one of them cracked badly in the process of sawing. Both of these tibias present 
thickening on the anterior aspect ; the inner and outer surfaces are involved in each 
case. The thickening, which is slightly nodular, involves the upper two thirds of 
the shaft, coming close to the head. The surface is, in the main, smooth and 
rounded, but is beset with innumerable well marked grooves running in the long 
axes of these bones; the grooves presumably carried blood vessels; in some places 
there are fine, punctate openings. In the sawed bones, the periosteal nature of the 
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thickening is evident; this also appears distinctly in the roentgenograms. The 
medullary canal is large. The architecture of the cancellous bone at the extremities, 
as far as it has been preserved, appears normal. 

Case 3.—Left Tibia, Fort Ancient Culture, Ohio State Museum No. 78 
(Fig. 41): The length of the bone is 41 cm.; the weight, 254.5 Gm. Slightly more 
than the lower two thirds of the bone is involved along the anterior and inner 
surface. Thickening of the bone becomes notable about the junction of the lower 
and middle third; the photograph fails to represent this thickening adequately. 
Near the middle of the region of the thickening, over an oval-shaped area about 


Fig. 39.—Long bone of a prehistoric Mound Builder, Ohio, Fort Ancient Cul- 
ture. The right tibia (anterior surface), the vertical section and the roentgeno- 
gram are shown. The left tibia in the same case is shown in figure 40. This is 
case 2 from Ohio, this article. (Original photographs.) 


4 cm. in length, the surface is perforated with a multitude of minute openings (this 
could represent an active gumma). The surface of the shaft over a considerable 
area above the malleolus is very irregular from the formation of osteophytic 
growths with numerous small perforations; there is some formation of osteophytes 
along the posterior and inner border in the upper part of the shaft. In general, 
the upper part of the area of involvement is smooth, except for fine lines running 
longitudinally. The roentgenogram and the longitudinal section of the bone show 
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thickening along the anterior border. This thickening apparently is chiefly from 
periosteal growth with some participation also of the osseous tissue below. The 
new growth of bone is fairly dense, but that toward the interior of the shaft is in 
part cancellous. The medullary part of the bone toward the ends displays a per- 
fectly normal architecture and is well preserved. 

Case 4.—Right and Left Tibias, Burial No. 4, Mound 2, Hopewell, Ohio, State 
Museum, No. 589 (Figs. 42, 43 and 44): Both tibias are 36 cm. in length; the left 
weighs 156 Gm., and the right, 158 Gm. Both of these tibias present along the 


Fig. 40.—The left tibia of the same Mound Builder as was the right tibia shown 
in figure 39 (case 2 from Ohio, this article). The roentgenograms of both tibias 
were made by Dr. E. C. K6nig, Buffalo General Hospital. (Original photo- 


graphs. ) 


anterior borders, about the middle of the shaft, nodular thickenings with smooth 
and rounded surfaces, on the right 6 cm. and on the left 10 cm. in length. The 
surface of the bone over these areas shows many punctate or linear depressions, 
evidently for the transmission of vessels. The roentgenograms and the sections, 
after the bones had been sawed longitudinally, demonstrate that the thickening is 
almost wholly periosteal ; the architecture of the medullary part of the bone at both 
ends is normal. 
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As sections in cases 1, 2, 3 and 4 made by decalcification proved 
unsatisfactory on account of the small amount of organic matter remain- 
ing in the bones, sections were made by grinding, with fairly good 
results. The points from which they were removed are indicated on 
the photographs by the letter S$. All of these were photographed under 


Fig. 41.—Long bone of a prehistoric Mound Builder, Ohio, Fort Ancient Cul- 
ture. The left tibia (anterior surface), the vertical section and the roentgenogram 
(by Dr. E. C. Konig, Buffalo General Hospital) are shown. This is case 3 from 
Ohio, this article. (Original photographs.) 


low power magnification ; only two of the photographs were reproduced, 
as they represent the conditions prevailing in all four cases (figs. 38 and 
44). All sections were made in longitudinal direction. The minute 
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structure was badly preserved. The lacunae for the bone cells could not 
be identified. In general, it could be said that the new growth of bone 
consisted of laminae running parallel with the surface. The line mark- 
ing the junction of the new growth of periosteal bone with the under- 
lying bone of the shaft was usually plainly seen, though not more so than 


Fig. 42.—Long bones of a prehistoric Mound Builder, Ohio, Hopewell mound 
no. 2. The right and left tibias (anterior surfaces) and the vertical sections are 
shown. This is case 4 from Ohio, this article. (Original photographs. ) 


in the gross specimen. In general, the impression given was that the 
new layers of bone were of rather regular formation. In case 1, the 
organic framework of the outer layers had apparently been dissolved 
out and the substance later on infiltrated with mineral salts, doubtless 


y 
4 
4 
. 
if # 
| 


962 ARCHIVES OF PATHOLOGY 


calcium. These layers were divided into small polygonal areas, traversed 
by fine fibers, which dissolved in acid, but which we were not able to 
analyze with the polariscope. The spaces for the blood vessels often 
contained yellowish masses, apparently derived from blood. No red 
corpuscles could be recognized. This substance appeared in all of the 
sections examined. There was only a small amount of foreign material. 


Fig. 43.—Roentgenogram of tibias in case 4 from Ohio. This was made by 
Dr. E. C. Konig, Buffalo General Hospital. 


Bones from Stone Graves in Tennessee.—The first to make a serious 
attempt to demonstrate the antiquity of syphilis in America was Dr. 
Joseph Jones, professor of chemistry and clinical medicine in the med- 
ical department of the University of Louisiana. Jones published a 
monograph on his studies of Indian remains obtained from explorations 
of stone graves and mounds in Tennessee, chiefly from the point of view 
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of an archeologist. The amount of skeletal material that he excavated 
was apparently not large. Nevertheless, he encountered several skeletons 
that seemed to him to show evidences of having been affected extensively 
by syphilis, the exact number of such skeletons or of the individual 
bones involved not being clear from his text. The number of diseased 
bones for his total skeletal material was surprising. 

No illustrations of the bones in question were given. From the 
descriptions it appears to me that some, if not all, of these bones were 
syphilitic. As to the age of the remains, Jones said that they could not 
be less than from one hundred and seventy-five to two hundred years 


Fig. 44.—A ground section of the right tibia ( 12) in case 4 from Ohio. 
(Original photograph.) 


old (in 1876), and that they might be much older ( Jones’ article, pp. 50, 
72 and 175). No implement of European manufacture was found 
associated with them, he stated, and no metal, except copper, which was, 
of course, used by the Indians long before the arrival of Europeans. 
It is possible, however, that the graves and mounds in question were 
made after the whites came on the ground. Considering that Jones’ 
article appeared more than fifty years ago, his work impresses me as 
having been well done. 

Bloch collected comments on this material. Virchow remarked that 
the description of the bones did not indicate that “they must be syph- 
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ilitic.” Putnam (an archeologist, not a pathologist), who examined the 
specimens, said that the disease affecting these bones might be some- 
thing other than syphilis; he does not say that they were not prehistoric. 
Klebs, who also saw these bones in 1896, said that “they showed 
unmistakable syphilitic bone disease.” Jones’ descriptions of the bones 
alleged to be syphilitic are given in the excerpt from his article which 
follows (see also article by Briihl, listed in the bibliography). The only 


Fig. 45.—A skull from Stone Grave, Big Harpeth River, Tenn., described by 
Joseph Jones. The photograph was furnished by the Museum of the American 
Indian, Heye Foundation, New York City, by the courtesy of Dr. Bruno Oeéette- 
king. 


skull from Jones’ collection that I have been able to trace is probably 
syphilitic, as will be shown in a later paragraph (fig. 45). 

Referring to mounds on the Cumberland in Tennessee, Jones (p. 49) 
stated : 

Several of the skeletons in these mounds bore unmistakable marks of the 


ravages of syphilis. In one skeleton, which appeared to manifest in the greatest 
degree the ravages of this fearful disease, the bones of the cranium, the long bones 
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of the arm (the humerus, ulna and radius) and the long bones of the thigh and 
leg (the femur, tibia and fibula) bore deep erosions, nodes and marks of severe 
inflammatory action. Many of the long bones were greatly thickened, presenting a 
nodulated, eroded and enlarged appearance. When sections were made they pre- 
sented a spongy appearance with an almost complete obliteration of the medullary 
cavities. The specific gravity of the bones was diminished and the microscopic 
characters were in all respects similar to those of undoubted cases of constitutional 
syphilis, which I have observed in my hospital and civil medical practice. Every 
competent medical observer to whom these bones have been submitted has con- 
curred in the view that syphilis is the only disease which could have produced such 
profound and universal structural alterations. 


Referring to the mounds on the Big Harpeth River, Tennessee, 
Jones (p. 65) said: 


Towards the northern boundary of the mound, in a stone grave immediately 
at the foot of the two principal graves and at right angles with them, a skeleton 
was found with the head towards the setting sun. The long bones are strongly 
marked with syphilitic nodes. The skull is in a good state of preservation, and 
presents the general conformation of the crania of this ancient race. . . . This 
cranium had several indentations and nodes on the bones, as if they had been acted 
upon during life by the syphilitic virus. The external table of the frontal bone 
appears to have been especially affected. The superciliary ridge is very rough and 
nodulated, and the nasal bones are thickened, roughened and rounded. The occipital 
bone shows the effects of pressure which is more marked in the right parietal 
protuberance, it being much fuller and thrown farther back than the left. The 
upper extremities of the occipital bone are separated by the transverse suture about 
one inch in length. (This is possibly the skull that I have seen; Williams, fig. 45.) 

I have shown by careful observations that bones taken from stone coffins and 
burial mounds at Nashville, Franklin, Old Town in Tennessee, and at Hickman 
in Kentucky, bear unmistakable marks of the ravages of syphilis. The supposition 
has been advanced that these bones presented merely “traces of periostitis,” which 
were not due to the action of syphilitic poison because “it is uncommon to find shin 
bones of adults belonging to races clad in skins, and with the lower extremities 
exposed, in which there is not more or less roughness or hyperostosis along the 
tibial shafts.” So far from these evidences of the action of syphilis being mere 
traces of periostitis, and constituting mere “roughness or hyperostosis along the 
tibial shafts,” the bones are in many instances thoroughly diseased, enlarged and 
thickened, with the medullary cavity completely obliterated by the effects of the 
inflammatory action, and with the surface eroded in many places. These erosions 
resemble, in all respects, those caused by syphilis, and attended with ulceration of 
the skin and soft parts during life. Furthermore, the disease was not confined to 
the “tibial shafts”; the bones of the cranium, the fibula, the ulna, the radius, the 
clavicle, the sternum, and the bones of the face exhibited unmistakable traces of 
periostitis, ostitis, endostitis, caries, necrosis, and exostosis. The medullary mem- 
brane was evidently involved in many cases to an equal degree with the periosteum ; 
the difference in the appearance of the products of the syphilitic disease being 
due most probably to the great quantity of fat and other loose tissues, among 
which the vessels of the medullary membrane run. When thin sections of these 
bones were carefully examined with the naked eye, and by the aid of magnifying 
glasses, portions were found resembling cancellous tissue from the enlargement 
and irregular erosions of the haversian canals, and increase in the number and 
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size of the lacunae; whilst other portions presented the hardened condition known 
as sclerosis. I observed in these bones, and especially in those of the cranium, the 
various forms of osseous ulcerations which have been described by pathologists as 
characteristic of the action of syphilis, viz., rounded ulcerations with glazed sur- 
faces, and with marked hardening or eburnification of the bone beneath; tuber- 
culated ulcerations, dependent not only on periosteal deposit, but upon chronic 
inflammation of the compact tissue itself; reticulated ulcerations in which a net- 
work of periosteal deposit had been formed, and which had been perforated by 
ulcers, subsequently forming and assuming the annular type. That these diseases 
of the bones were not due to mechanical injury, or to exposure to the cold is evident 
from the fact that they were almost universally symmetrical in their manifestations ; 
thus, when one tibia was diseased the other was similarly affected, both as to the 
position and nature of the disease. In like manner both fibulae presented similar 
evidences of periostitis, ostitis and exostosis; this was true also of the bones of the 
forearm (radius and ulna) and of the clavicle. 

The symmetrical distribution of the effects of disease on the two sides of the 
osseous system could only have resulted from the action of a poison introduced 
into the blood, and distributed through this medium to all parts of the body. 

(Other references similar to these are on Jones’ pp. 61 and 85.) 


Through Dr. C. W. Duval, of New Orleans, and Dr. S. Bayne- 
Jones, grandson of Dr. Joseph Jones and professor of bacteriology in 
Rochester University, it was possible to trace part of the collection of 
Dr. Joseph Jones to the Museum of the American Indian, Heye 
Foundation, in New York City. By permission of Dr. Bruno Oetteking, 
curator of physical anthropology in this museum, I was able to examine 
the skulls in the Jones collection, and among them found one (fig. 45) 
that perhaps is the specimen described in the foregoing paragraphs 
(Jones’, p. 65) ; none of the long bones was identified. In my opinion, 
the case was probably one of syphilis, though not syphilis of the most 
severe degree. 


The skull is large, heavy and well preserved. It shows some deformation and 
has the cranial capacity stated by Jones. There are fourteen teeth in each of the 
jaws, all in good condition, not notched, evidently those of an adult. The coronal 
suture is nearly obliterated. The most marked lesions are in the lower half of the 
frontal bone, on both sides of the middle line, where the surface is uneven and 
porotic, and shows about five stellate scars with depressed centers and elevated 
edges. There are also two or more scars of the same character on the left side 
of the frontal bone, all plainly shown in the photograph. It did not impress me 
that there were changes in the nasal bones. 


Other Specimens from America.—Tennessee: Putnam described a 
mound in Tennessee certainly more than one hundred and fifty years 
old (in 1877) where there were two hundred and fifty burials from 
which he obtained parts of fifty-four skeletons. He said: “Several 
bones collected in this mound show the effects of disease of some kind, 
and are such as would generally be called syphilitic; but several 
pathologists who have examined them unite in stating that they do not 
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prove the existence of syphilis as other diseases than syphilis might 
leave such effects.” 

I believe that these bones are still in the Peabody Museum, Cam- 
bridge, Mass. Apparently they are among those referred to in two 
articles of Whitney, who took a conservative position. 

Florida: Certain bones, now in the Army Medical Museum, Wash- 
ington, D. C., excavated by Clarence B. Moore, of Philadelphia, were 
the subject of an article by Lamb. According to Lamb, the results of 
Mr. Moore’s work had been published by the Academy of Natural 
Sciences, Philadelphia, the specimens under discussion coming from a 
mound named the “Lighthouse Mound,” described in Moore’s “Addi- 
tional Mounds of Duval and Clay Counties,” Florida, 1896, pp. 24 and 
25. It was situated on the north side of St. Johns river at Fernandina, 
Nassau County, Florida. Lamb quoted Moore as follows: 


Exclusive of loose bits of bone, doubtless from the previous excavation, 74 
skeletons, all seemingly in anatomical order, were met with and one deposit of 
charred and calcined human remains. We are, of course, unable to estimate the 
number of skeletons thrown out or carried away prior to our visit. The first 
interment was encountered 10 feet in from the southwestern margin of the base. 
With very few exceptions no art relics lay with the human remains; and if we 
except a stone hatchet found with a skeleton 8 feet from the surface, and some 
beads of shell with another interment, no art relics were associated with burials 
in the body or on the base of the mound. 

In no previous work have we found so great a percentage of pathological speci- 
mens as in this mound, and, as has not been the case in other mounds, entire skele- 
tons seemed affected, and not one or possibly two bones belonging to a skeleton. 
The pathological conditions were so marked and cranial nodes so apparent that, 
in view of the fact that no objects positively indicating white contact were discov- 
ered in the mound, though the utmost care was exercised by a trained corps of 
assistants, we are compelled to regard the bones with the greatest interest since, 
evidence of contact with the whites being wanting, we must look upon these bones 
as pre-Columbian in origin. We may state here that all the bones preserved by 
us came from the depths in the mound which insured their derivation from original 
burials. These bones found 8 to 12 feet from the surface, and lying beneath numer- 
ous undisturbed layers are unmistakably of as early an origin as any yet described 
and much more reliable than most. 


Concerning the specimens, Lamb said : 


The bones were at first temporarily, afterwards permanently, deposited in the 
United States Army Medical Museum in this city (Washington). They are num- 
bered 11,247 to 11,253, Pathological Series, and 3579 to 3583, Provisional Patho- 
logical. They consist of the humeri, right ulna, radii, femora, tibia and fibula. 
They are of the usual dark color and quite friable; the medullary cavity is filled 
with dark sand and rootlets. There is some platycnemism and pilasterism, condi- 
tions so commonly found in aboriginal bones. They show in some places irregular 
patches of flat, reticulated, hyperostotic growth, in others a more uniform rounded 
thickening. The illustration shows the appearance of the left tibia and fibula; the 
ulcerative stage is well marked. The skull was not sent and its condition is not 
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now known. In the present state of our knowledge I know of no disease except 

syphilis in which a series of bones of the same skeleton show the lesions illustrated 

and described. These bones were exhibited by me in the Pathological Museum at 

the meeting of the British Medical Association at Montreal, and a brief mention 

of them was made in the British Medical Journal, November 20, 1897, page 1487. 

Professor Osler’s remark on seeing the bones was that “This man had the pox.” 
(Lamb’s article is accompanied by a fair drawing.) 


In April, 1931, I visited the Army Medical Museum and, through 
Major Callender and Major Ash, was able to examine the specimens 
deposited in the museum by Clarence B. Moore. The bones described by 
Lamb were immediately located under the catalogue numbers given by 
him, and his drawing and description proved to be in general accurate. 
Roots and sand were still present in the femurs. Places where the left 
fibula and left femur were broken showed that the new growth of 
bone was periosteal in origin. The condition of the bones was poor and 
did not seem to warrant examination with the x-ray or under the 
microscope. It was my opinion that they were in all probability 
syphilitic. It seemed somewhat doubtful that the bon » could be regarded 
as certainly pre-Columbian, although archeologists have had a high 
regard for Moore’s work. 

The Army Medical Museum contains a quantity «i other bones bear- 
ing the name of Clarence B. Moore and called “prehistoric syphilis.” 
Apparently they had not been carefully studied and it would be difficult, 
if not impossible, to prove their antiquity at this date. They are from 
localities in the southern states. There are some six skulls, only one 
of which seems to me very suggestive of syphilis, and more than seventy 
long bones. Many of the latter belong in sets coming from one 
skeleton. The bones suspected of being syphilitic show irregular thick- 
enings of the shaft; some have a good deal of erosion. The lesions in 
a few of these may be from osteomyelitis; some may be traumatic in 
origin; in general, the lesions give the impression of being largely due 
to syphilis. In view of the new material constantly coming to light, 
which archeologists are now better able to date accurately than was 
possible when Moore was at work, it is doubtful that it is now worth 
while to study his material The large number of bones probably 
syphilitic that he found in one region is noteworthy. 

The Army Medical Museum has at least three skulls of Indians that are in all 
probability syphilitic, no. 7427 from Maryland, no. 11,535 from Kentucky and no. 


12,815 from Alaska. None of these has any note on the label referring to its 
antiquity.'3 


13. Specimen 9667 is stated to be a “skull of a prehistoric Aleut of Chernoffsky, 
Alaska, collected by Dr. W. H. Dall, Smithsonian Institution.” One can be as 
sure as is ever possible in the case of a dried specimen that this skull is syphilitic. 
It is to be regretted that it is not now possible to determine whether or not the 
skull is prehistoric with equal certainty. 
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In his report on skeletal remains from Arkansas and Louisiana, 
Hrdlicka (1909) referred to numerous long bones and a few skulls 
showing inflammatory changes that might have been due to syphilis. 
New Mexico: A cranium was excavated at Mitten Rock by Earl H. 
Morris for the American Museum of Natural History, which now has 
the specimen (catalogue no, 99-8518). It was described by Shapiro as 
an example of prehistoric trephining of very ancient date, pre-Pueblo 
or post-Basket-Maker. The bones were fragile and badly broken but 
were beautifully repaired in the museum. The skull was not deformed. 


The opening made by the operation of trephining, roughly circular, about 50 
mm. wide and 40 mm. long, included most of the lower part of the right half 
of the frontal bone. On its left border below, it entered the frontal sinus. The 
edges were clean-cut with no signs of repair. It appeared to me that there was a 
small fistula at the root of the nose near the middle that probably led into the 
frontal sinus and that might have been the motive for the operation. The entire 
vault of the skull was rough from nodules and depressions of moderate thickness 
and depth. The sur -e was also finely roughened throughout, apparently from 
erosion with partia’ -aling; at many points eresion still seemed to be active. 
There may have been a few perforations, though this was somewhat uncertain on 
account of the damaged condition of the skull. The cranial bones were thin and 
fragile. 

The case is evidentiy one of periostitis involving almost the entire upper surface 
of the cranium. Periostitis in this situation and of this extent would usually be 
attributed to syphilis, but the skull has not the typically syphilitic appearance. 
However, I have a recent undoubtedly syphilitic skull, the upper surface of which 
is like this specimen; but in my case the bones are rather thick. On searching 
for causes that might have produced nonsyphilitic periostitis over such a large 
area, it occurred to me that scalping or a severe burn, the Indian perhaps being 
intoxicated, might leave a large area of ulceration that would be months in 
healing, if it healed at all, and that would undoubtedly affect the periosteum 
beneath. However, this may well be an atypical example of syphilis of the cranium. 


Arizona: The Hemenway expedition to the Salt River valley, 
Arizona, 1887, brought back a considerable collection of skeletal material, 
which was preserved and studied in the Army Medical Museum by 
Dr. Washington Matthews. In his report, he said: 


In several cases the condition suggested the possibility, but by no means demon- 
strated the certainty, of syphilitic disease. Thus in one there was irregular 
nodular hypertrophy of the shafts of both tibiae, more especially the right, of the 
lower part of the right fibula, and of the shafts of both ulnae, while the sternal 
ends of the first ribs showed exostotic growths. In some cases there was hyper- 
trophy of the tibial shafts without any other evidence of disease. The fragmentary 
and worn condition of the skulls interfere with the recognition of disease and 
injury. 
Colorado: An excellent paper on pre-Columbian syphilis in America 


was published in 1891 by Hyde. After reviewing the historical aspects 
of the subject, he described several bones that might be syphilitic, and 


{ 
a 


970 ARCHIVES OF PATHOLOGY 


offered some photographs. The author seemed himself to be in doubt 
that the specimens were surely pre-Columbian, and his descriptions and 
his illustrations do not indicate that they were surely syphilitic. He 
concluded that syphilis probably existed in America before the arrival 
of white men, but that proof from bones that were both ancient and 
syphilitic was not at hand at the time of the writing of his article. 


This paper has an additional interest in that Hyde sent to Prudden two diseased 
tibias that had been given by archeologists, not named, as being from Colorado, 
and that antedated the Cave Dwellers (Basket Makers?). Prudden’s name has 
been mentioned by several writers on ancient syphilis in America, but as far as 
I can learn, the report that he sent Hyde, included in the same article, is his only 
published utterance on this subject. From Prudden’s account of these bones, given 
with characteristic detail and clearness, it is evident that he saw one of the types 
of bone lesions that have attracted the attention of many observers and that have 
been illustrated by various examples in this paper. Prudden gave an excellent 
drawing of a low power microscopic view of the surface of one tibia, showing 
that the thickening was due to irregular growth of bone that still had recognizable 
haversian systems. He concluded that the disease was a rarefying and formative 
osteitis and periostitis that might have been due to syphilis, but he seems to have 
inclined to the view that it was due to some other cause. 

Hyde contributed an article to Morrow’s “System of Genito-Urinary Diseases” 
(1894) that covers about the same ground as the paper just cited. In the second 
article, he gave illustrations of a skull, the clavicles, femurs and fibulas of a 
skeleton from Colorado, furnished by Prof. F. W. Putnam, Peabody Museum, 
Cambridge, Mass. They seem to be the same as those referred to in his first 
paper. He gives an excellent very low power photomicrograph of a section of 
one tibia that shows evident periosteal thickening. The photographs of the gross 
specimens do not permit one to form an opinion. This plate from Hyde is repro- 
duced in D’Arcy Power and Murphy’s “System of Syphilis” (vol. 2, plate 2, 
London, 1908). 


Mexico and Central America: Michaelis gave a brief description of 
a femur, furnished by Hans Virchow from the collection of the depart- 
ment of anatomy of the University of Berlin, said to be from a Toltec 
grave, and of a date around 1200-1300 A. D. From the gross appear- 
ance of the bone and from the evident periosteal origin of the 
new-formed bone, he regarded the case as probably syphilitic. His 
illustrations are not clear, but as far as one can judge from them, his 
opinion is justified (Michaelis, pp. 52-53, plate XXXII). 

Gann, who had had an extensive experience in examining Maya 
ruins, told of a burial mound opened by him in British Honduras, con- 
taining a badly preserved skeleton and certain clay figures. The latter 
seem to indicate the performance of some operation on the penis, and 
one of them represents a penis, natural size, having three longitudinal 
incisions extending the length of the upper surface of the glans. 


Of the skeleton, the shaft of the right tibia “instead of being triangular, was 
rounded in section, the prominent angles at the front and sides being obliterated ; 
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it was slightly bowed, with the convexity anteriorly, and it was a good deal 
enlarged, especially in its upper two thirds, which were composed chiefly of friable, 
spongy cancellous tissue which rendered the bone much lighter than it appeared. 
The surface was exceedingly rough, especially in the upper part of the bone, being 
covered with a number of small nodular outgrowths between which were small 
pits or depressions. The bone was not examined microscopically. Of the left 
tibia only small fragments remained but as far as could be judged from these a 
change somewhat similar to that undergone by the right bone had also taken place 
here, though not to such a marked extent.” 


Gann believed that the image of the penis in pottery was intended 
to represent disease of the organ in the person whose skeleton had been 
buried, and who had been an example of pre-Columbian syphilis. 

Ricketson mentioned a femur in which the “nubbly appearance” of 
the shaft closely resembled the lesions of a very virulent disease like 
syphilis. 

Peru: Parrot described three skulls, believed to be ancient, coming 
from Peru, as showing ancient syphilis. The age of the specimens does 
not seem to have been proved. From the descriptions it would seem 
that they probably were from cases of symmetrical osteoporosis of the 
cranium and not of syphilis. 

Ashmead (1894-1895) described briefly a skull from Pachacamac, 
Peru, said to be in the Bandelier collection of the American Museum of 
Natural History, New York City (he gave no catalogue number). He 
stated that the specimen was pronounced undoubtedly pre-Columbian by 
Saville and by Putnam. He said: 

In the right supratemporal region of the skull, on the frontoparietal suture, 
implicating both bones, there is a mark of disease one and a half inches in diameter. 
The bone is cancellated, eburnated, with deep corrugations as if eaten by disease ; 
the tissue is almost eaten through. . . . To my mind this is an instance of 
syphilis in a pre-Columbian skull. 


It is not possible to determine from Ashmead’s description whether 
or not his conclusion was justified; he gave no illustration. Also, one 
may question whether or not a pre-Columbian date could be assigned 
to the specimen with as much certainty as Ashmead indicated. At the 
present moment, this skull cannot be located in the collection of the 
American Museum of Natural History. 

In the Bavarian National Museum at Munich, Jager found no 
less than twelve skulls from Peru on which he made the diagnosis of 
syphilis. Six of these were from Pachacamac and four from Ancon 
(both on the coast not far from Lima) ; for two, the locality was not 
stated. Apparently all were regarded as ancient, but no facts in proof 
of their age were cited. The descriptions of the specimens are not 
convincing that syphilitic lesions were present in a single one of them. 
For skull 6, Gaffron Collection, a photograph and roentgenogram are 
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given, from which I should think that the case was one of symmetrical 
osteoporosis (cribra parietalia). In any event, the work is without 
value for the purposes of this study, in the absence of accurate data to 
determine the age of these skulls. 

The skeletal material described by Tello in his monograph, “Syphilis 
in Peru” (1909), is said to be deposited in the Warren Museum, 
Harvard Medical School, Boston. I have examined the Tello collection 
and am not convinced that any of these specimens is surely syphilitic. 

_ The skeletal material collected by the Yale Peruvian expedition, 1912, 
at Machu Picchu on the eastern side of the Andes, to the north of 
Cuzco, was described by Eaton. The material was said to be, for the 
most part, probably pre-Columbian, but some of it might be post- 
Columbian. Eaton described a femur and several tibias that very 
probably presented, at least in part, syphilitic periostitis. He gave 
excellent photographs and roentgenograms; some of these were repro- 
duced in Moody’s “Paleopathology.” The skull of a child was described 
by Eaton as giving evidence of necrosis that might have been due to 
syphilis or to some other cause. 

The skeletal material collected by the Peruvian expedition of Yale 
University and the National Geographic Society in 1914 and 1915 was 
examined by MacCurdy (1923). 


The cranium of a child from Paucarcancha showed a considerable area of 
necrosis, chiefly on the left parietal bone, with one small point of perforation. 
MacCurdy made a diagnosis of probable syphilis, but as no new formation of 
bone was mentioned, I should think that was doubtful. Another cranium of a 
child from Patallacta had a circular area of necrosis on the left parietal bone, 
4.2 cm. in diameter, which had advanced through the skull. Here also, a diag- 
nosis of probable syphilis was made, but no new formation of bone was described. 
The cranium of an adult from Patallacta had a circular area of necrosis, including 
the right frontal and parietal bones, 4.8 cm. in diameter, which was chiefly in the 
external table, but which showed a perforation of the skull near the center over an 
area 8 mm. in diameter. There was a small scar on the left parietal bone. From 
the photograph (MacCurdy’s plate XLI) I should think that this might well have 
been a case of syphilis. MacCurdy referred to a considerable number of long bones 
from the same region that might well have been examples of syphilitic periostitis. 
He gave excellent illustrations of all his specimens. 


In regard to their antiquity, MacCurdy said: “Whether syphilis 
existed in the New World prior to the discovery by Columbus cannot 
be settled by the collection under study here. Some of the burials in 
the highlands of Peru were evidently post-Columbian.” All of the 
specimens referred to came from points in the Urubamba Valley north 
of Cuzco. 

Hrdlicka, in 1913, collected an enormous number of bones in Peru 
(see Hrdlicka, third reference). Except for one skull, which was 
very likely modern, he did not mention any bones showing evidences of 
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syphilis. Apparently he encountered a considerable number of cases of 
periostitis and osteoperiostitis in long bones of the coastal region in the 
north of Peru; he gave no suggestion as to their causation. 

Argentina: Other probably syphilitic bones have come from Argen- 
tina. Their age cannot be determined so definitely as that of the skull 
from Rio Negro, described on a previous page. They come from the 
valley of the Chubut River, which enters the Atlantic around 8% degrees 
south and somewhat west of Buenos Aires. Lehmann-Nitsche said that 
the excavations were made by an untrained person, before his own 
arrival in South America. A large number of graves were opened, and 
a quantity of skeletal material was obtained; the cultural objects were 
identical with those of native sources, with nothing of European origin. 
The culture was the same as that described by Verneau in “les Anciens 
Patagons” from the same territory, which no one doubts was pre- 
Columbian. 

A skull from the forementioned material, which I understand is in 
the Museum at La Plata, Argentina, was reported in the article of 
Stegmann. 


His description of a surface eaten or gnawed, in some spots depressed and in 
others having elevations and deposits, ridges, warts and so on, seems to indicate 
that the skull was typically syphilitic. The disease involved the right frontal and 
parietal bones, passing on to the left side of the frontal bone and to the parietal 
bone to a smaller extent. The inner surface apparently showed erosions but no 
new deposits; the diploe appeared to be involved also, as though by a gummatous 
process. Stegmann seemed clearly to be inclined to a diagnosis of syphilis, but 
regarded infectious osteomyelitis as not entirely excluded. The illustrations that 
he gave appear like those of a typically syphilitic skull. I have not been able to 
procure an original photograph of this specimen. 

Stegmann also described two tibias from the valley of the Chubut, of which 
he gives illustrations. He made a diagnosis of multiple gummatous osteomyelitis. 
He described nodes, thickenings and fistulas leading to the inner part of the bone. 
One of these tibias was afterward submitted to von Hansemann, who positively 
rejected the diagnosis of syphilis and regarded the case as one of osteomyelitis or 
one of tuberculosis. 


Hrdlicka (bibliography, fourth reference) also referred briefly to 
long bones from Argentina that were probably syphilitic, but of uncer- 
tain age. 

A skull from Calchaqui, Argentina,’* was described by von Hanse- 
mann (1911). It was thought to be pre-Columbian, but exact data were 


14. It was in the Museum fiir V6lkerkunde, Berlin, catalogue no. I C 8877, 
La Valeta collection, 1906, in the American division of the museum. Prof. Ludwig 
Pick and Prof. Eugen Fischer endeavored to secure an original photograph of the 
specimen for me. Apparently von Hansemann had not returned the skull at the 
time of his death, as it was not in the La Valeta collection; nor could it be found 
in the museum of the Charité. 
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wanting; the material from Calchaqui was almost entirely free from 
European influence. 

This skull presented on the forehead a great mass of bony scars, mostly with 
smooth edges, with flat bulging thickenings of the adjacent areas. Over the orbit 
on the right was a fresh ulceration of bone. There had been also involvement of 
the nasal region, with healing. Von Hansemann thought the nasal lesions were 
more like those of lupus; for the skull as a whole, he made an unqualified diagnosis 
of syphilis. He gave a fair illustration. 


Other reports on skulls from South America alleged to be syphilitic 
that may be included for the sake of completeness are those of Thulie 
and Vargara. I have examined their articles, and they seem to me not 
important. 

Bloch gave a quite complete review of the evidence for pre- 
Columbian syphilis to be had in American bones up to the time that his 
well known work was published.’* 


GENERAL SUMMARY 

The diagnosis of syphilis from bones can be made to a practical 
certainty from a perfectly typical syphilitic skull, such as those described 
in this paper. Undoubtedly, many skulls that are syphilitic are not 
perfectly typical and would thus be rejected. The diagnosis from long 
bones is less certain, but in favorable cases a high degree of probability 
may be attained. In my experience, the inspection of such bones, 
especially after they have been sawed longitudinally, gives most of the 
information that can be obtained; but the x-ray picture may give 
valuable assistance, and the examination of sections with the microscope 
is sometimes useful. Several other conditions may produce changes 
more or less resembling those seen in syphilis of long bones. It is 
possible, though not probable, that some disease producing changes in 
the bones like those seen in syphilis may have existed in the remote 
past and have disappeared in recent times. 


EASTERN HEMISPHERE 


Of a considerable number of alleged finds of ancient syphilitic bones, 
the following instances are the only ones that I can learn of that are 
entitled to be called suspicious. It will be observed that they do not 
concern skulls, but only long bones. 

Japan.—A tibia and a fibula described by Adachi and again by Dohi. 
As far as I can learn, the study of these bones is. incomplete, the high 
antiquity alleged for them is not above suspicion, and no positive diag- 
nosis is warranted. 


14a. Three fourths of the references to American material that were known at 
the time the book was published (1911) are included. 
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Egypt.—A femur and a tibia alleged to be ancient Nubian, described 
by Michaelis, who made a diagnosis of probable syphilis, depending on 
the gross appearance and the examination of sections through the micro- 
scope. Nonsyphilitic periostitis could not be entirely excluded; no 
details are given to prove the antiquity alleged for these bones. 

France.—There have been so many alleged finds of syphilitic bones 
in France that, if they were authentic, the old name, morbus gallicus, 
would seem justified. After careful analysis, three lots emerge which 
are suspected of being syphilitic: 

1. The tibia from Solutré, which was incompletely studied, and 
which came from a locality rather notorious for having led to mistakes 
by archeologists in dating their finds. 

2. The humerus and ulna from the valley of the Marne, of the de 
Baye collection. These were first described by Raymond and have been 
discussed by many others, and diverse opinions have been offered. 
Sections were made recently by Michaelis, who diagnosed the condition 
as syphilis on the strength of the gross and microscopic characters ; he 
stated that his photographs and preparations were submitted to Schmorl, 
who concurred in the diagnosis. A positive conclusion as to these speci- 
mens evidently cannot be reached. De Bayes’s collections were made 
between 1874 and 1888. So long a time has elapsed that it might be 
well to have the antiquity of these bones checked up by one experienced 
in modern archeologic technic ; in such an important case, the possibility 
of an intrusive burial should be considered. 

3. An ulna and a femur with a probable diagnosis of syphilis and 
a fragment of a femur with an unqualified diagnosis of syphilis, made 
by Michaelis on the strength of the gross and microscopic characters. 
These specimens came from the museum at Saint-Germain. They are 
called neolithic with no other statement as to their origin. 

On the negative side, there is a large amount of evidence from the 
eastern hemisphere. Practically all recent workers in Egypt reported 
that they failed to find bones showing evidences of ancient syphilis; 
Elliot Smith’s statement that among more than 25,000 skulls examined 
by him, not one was syphilitic is impressive. The evidence from France 
was recently reviewed by Jeanselme and by Pales, both of whom decided 
that it is inconclusive or negative. In 1896, Virchow stated that he 
did not know of a single ancient syphilitic bone from any locality ; 
Virchow was probably better informed with regard to osseous material 
collected in Europe than any other person. I cannot learn of any find 
in any part of Europe outside of France since the time of Virchow 
(died in 1902) that can be regarded as highly suggestive of syphilis. 
Bloch stated that he had searched the Hunterian and other collections 
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in London and Cambridge, with negative results. The late Professor 
Boldt of Amsterdam, in a personal conversation, informed me that he had 
studied many thousands of skulls taken from burial places of various 
periods; he had never found a syphilitic skull of pre-Columbian date ; 
he had in his immense collection several typical syphilitic skulls of later 
dates. The late Professor Manouvrier of Paris gave me a practically 
identical report, also in a personal conversation. In other museums I 
have had the same experience. It is evident that physical anthropologists 
who handle vast numbers of ancient bones are keenly interested in the 
problem of syphilis. It is most unlikely that any authentic specimen of 
pre-Columbian syphilitic skull has been found in Europe and over- 
looked. Of course there are enormous territories in Asia and Africa 
that have never been explored in an archeologic sense. 


AMERICA 
The six most important finds will be mentioned first: 


1. Specimens from Pecos, N. M.: Case 60455, found by Kidder and 
described by Hooton, is the most convincing. One has the authority 
of two of the archeologists and anthropologists of the highest standing, 
acquainted with all that is best in modern technic, for saying that the 
specimen is pre-Columbian. This skull is syphilitic as far as it is 
humanly possible to make a diagnosis on a dried skull. The involvement 
of a femur from the same skeleton is important. Of two other speci- 
mens described from Pecos, one is probably syphilitic, and the other 
possibly so. 

2. Second in importance are the skull and long bones from Paracas, 
Peru, discovered by Tello. The diagnosis of syphilis is aS certain as is 
ever possible in the case of a dried specimen. I examined the ground at 
Paracas and concluded that only Tello, who was in charge of the excava- 
tions, was in a position to form an opinion as to the antiquity of the 
specimens. Tello is the best known archeologist in Peru and has had a 
wide experience in archeologic work in various parts of that country. He 
is of the opinion that the skull is ancient. Although the possibility of 
intrusive burial is admitted, it is considered most unlikely. 

3. The skull from Rio Negro, Argentina, was said by Lehmann- 
Nitsche to be undoubtedly prehistoric and was pronounced syphilitic by 
Broca and other French authorities, also by von Hansemann and 
probably so by Stegmann. 


4. Four long bones from a grave in the Cafiete Valley, Peru, pro- 
nounced prehistoric (proto-Nasca) by a most competent archeologist 
(A. V. Kroeber), show marked changes due to an_osteoperiostitis, 
probably syphilitic. 
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5. Fifth are the Mound Builder bones from Ohio. Four lots of 
long bones pronounced prehistoric by the latest authority on the Mound 
Builders (Shetrone) have been carefully studied in this paper. All of 
these show changes consistent with those produced by syphilis ; the new 
growth of bone is evidently periosteal. The results favor a diagnosis of 
syphilis. 

6. Dr. Joseph Jones of New Orleans was the first to claim that 
evidence of the occurrence of syphilis in ancient bones exists in America. 
It seems to me that Dr. Joseph Jones is entirely vindicated. Nowhere 
in his article did he say that the bones were surely pre-Columbian. He 
did say that some of them were surely syphilitic. One may be confident 
that Jones knew syphilis of bone when he saw it, practicing, as he did, 
about 1876 in New Orleans, with its large colored population. His 
specimens were seen by Klebs in 1896 and prenounced by the latter 
undoubtedly syphilitic. I was able to locate one skull from this col- 
lection. In my opinion it was, in all reasonable probability, a syphilitic 
skull, though the process on the skull was of moderate severity. 

The aforementioned cases have been selected because they are as 
nearly free from suspicion as any that can be found. It is proper to 
repeat in this summary the fact that many long bones of Indians show- 
ing evidence of disease resembling syphilis have been found in numerous 
places both in North and in South America. In contrast with the small 
number of bones from the eastern hemisphere that are suspected of 
showing ancient syphilis, the amount of material in America is almost 
embarrassing. In illustration of this fact, I can relate the following 
experience. In the spring of 1928, Dr. A. Hrdlicka, of the United 
States National Museum, loaned me thirteen specimens of long bones 
showing evidence of disease that might be syphilis. They came from 
Florida, Louisiana, Arkansas and New Mexico, in the United States, and 
from Pachacamac and Chicama, Peru. Dr. E. C. Konig, of the Buffalo 
General Hospital, made roentgenograms of the lot for me, and assured 
me that if they had been found as modern bones in the ordinary run of 
practice, at least ten of the thirteen would have been regarded as show- 
ing periostitis, probably syphilitic. Dr. Hrdlicka stated that all of these 
bones were old and that some of them were in all probability pre- 
Columbian. He was unable to say, however, that any particular bone 
was pre-Columbian. None of these bones has been described in this 
report. They represented only a small part of the bones looking like 
syphilitic bones in the National Museum. I have already stated that 
the Army Medical Museum has from various southern states about 
seventy long bones the condition of which was called pre-Columbian 
syphilis by Moore. Similar material could undoubtedly be found in 
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many, if not in most, of the large museums. The specimens from Ohio 
described in this report represent only a portion of those collected by 
Mills and Shetrone. The early articles of Landon ‘on bones from Ohio, 
Lamb and Moore on bones from Florida, Joseph Jones and Putnam on 
bones from Tennessee, Hyde on bones from Colorado and Matthews 
on bones from Arizona show that such diseased bones, suspected of 
showing syphilis, have long been known to be numerous and were of 
widespread occurrence. ‘The total number of such long bones from the 
United States must have been well into the hundreds. Reports from 
Peru indicate that such bones were equally common there both on the 
coast and in the highlands (Eaton, MacCurdy); Argentina has also 
yielded a considerable number. 

The age of these specimens can rarely be determined with certainty, 
but some of them are, surely pre-Columbian. There are few cases of 
osteitis fibrosa or of Paget’s osteitis deformans ; the changes in most of 
them are evidently due to osteoperiostitis, without sinuses or sequestrums. 
Whitney suggested, years ago, that the Indian’s mode of life might have 
rendered him especially liable to periostitis from wounds. I greatly 
doubt that the Indians suffered more injury than modern man with his 
machinery, railroads, automobiles and the like. I have examined many 
ancient Indian bones, and am of the impression that evidences of frac- 
tures are no more frequent, even less frequent, in them than in subjects 
in the dissecting room today. 

Another fact to be noted is that much the larger part of the specimens 
reported from America come from certain regions only. First there is 
a great area in the United States beginning in Ohio and extending 
through the southern states to Florida. Another smaller area seems 
to have existed in New Mexico and the adjacent states. Another area 
is in Peru, and another in Argentina; possibly there is one in Mexico 
and Central America. This may be due in part to these regions being 
the ones where intensive exploration has been done.** 

It seems to me that the evidence from bones points clearly to the 
conclusion that the Indians were afflicted with syphilis in a number of 
parts of America before the arrival of white men. If this conclusion 
is correct, one may soon expect to have additional evidence, preferably 
in the form of skulls undoubtedly syphilitic and undoubtedly pre- 


15. When there is more knowledge of the development of immunity in syphilis, 
that will perhaps throw light on the distribution and spread of syphilis. Certainly, 
many observers believe that syphilis in the white race was more virulent early in 
the sixteenth century than it is today, even allowing for improvement in diagnosis 
and treatment. Recent experimental work also indicates that a certain amount 
of immunity may be produced in animals under experimental conditions (Chesney). 
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Columbian.'* Similar proof from the eastern hemisphere may yet appear, 
but it has not been produced up to this time. 


COMMENT 


A few reflections and even speculations on the significance of the 

facts related in the preceding pages may be permissible. My interest 
in tracing the origin of syphilis dates from the year 1909, when I . 
prepared a paper that considered infections native to America. In 
substance, that paper arrived at the conclusion that aboriginal America 
was singularly free from the great epidemic diseases that are known 
to have prevailed in the eastern hemisphere.'’ In the twenty-three years 
that have followed, I have seen no evidence that would modify the main 
conclusion, although tularemia has been added to the list of infections, 
and knowledge of tropical leishmaniasis and of several other diseases has 
been greatly extended. My original conclusion left open for further 
study the origin of yellow fever and syphilis. The hope that the origin 
and the antiquity of syphilis might be determined by lesions of the 
bones seemed not unreasonable. My single excursion into the field of the 
study of the history of syphilis (1927) led to comments so diverse that 
one may well despair of finding documentary evidence that will be 
convincing to everybody. 
The origin of the infectious agent of syphilis has been the subject 
of fantastic speculations from the sixteenth century down to the recent 
theory of Thugut, not forgetting the llama theory, which had some 
adherents (Ashmead, 1895). It is therefore with some hesitation that I 
permit my imagination to take a modest flight. 

Proof that men were living in America prior to the last Glacial 
Period is wanting at present; very likely a few wanderers were here, 
whose existence would hardly affect the main question. The end of the 
last Glacial Period may be roughly dated at about 10,000 years ago. 
Migrants from Asia have crossed Behring Straits at various times since 
then and have produced the American Indian race. Somewhere and at 
some time a nonpathogenic spiral organism acquired pathogenic 
properties and became Spirochaeta pallida. It seems likely that this event 


16. Since this paper was written, Dr. Roy L. Moodie has sent me photographs 
of bones of a Basket Maker from Arizona, around 1800 years old. The 
skull, one clavicle, one humerus, one femur and one tibia showed the effects of 
some disease. As far as I can form an opinion from photographs I should think 
they were syphilitic. Dr. Moodie will give a complete report later on. 

17. A parallel exists in the fact pointed out in a recent article by E. D. Merrill 
(Am, Anthropol., n. s. 33:379, 1931), who stated that the domesticated plants of 
the Old and New World were widely spread, each in its own hemisphere, “but 
none were common to both regions.” 
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took place in America, less than 10,000 years ago.’* We are accustomed 
to associate the occurrence of infections with a dense population and 
large communities, though new infections have not necessarily originated 
under such conditions exclusively. In America, large settled com- 
munities and dense populations became possible when Indian corn, or 
maize, was developed and cultivated; before that, the Indians were 
largely wanderers and hunters, subsisting on fish, shell-fish, game, roots, 
berries and the like. Botanists inform us that Indian corn was probably 
developed from the grass teosinte (genus Euchlaena), native to the 
highlands of Mexico and Central America. Its cultivation probably 
began about 3,000 to 4,000 years ago. Indian corn no longer exists 
in a wild state. It had been under cultivation long enough for the 
Indians to have several well marked varieties. 

An antiquity for syphilis as slight as even 2,000 years would, I 
think, present no difficulties to a modern bacteriologist accustomed to 
the development of rough and smooth, nonvirulent and virulent colonies 
from one pure culture of bacteria, frequently under conditions that he 
can easily control.’* The organism of syphilis has, however, become a 
parasite of the human body so strict that inoculation of animals produces 
a disease clinically like syphilis of man only when higher apes are used. 
It can be cultivated outside of the body with so much difficulty that few 

| strains are under cultivation. 

| The occurrence of syphilis in pre-Columbian times at points as 
widely separated as Ohio, New Mexico, Peru and possibly Argentina 
| need present no difficulties. There was plenty of commerce among the 
Indians. Indian corn was cultivated in all of these areas. Where the 
seeds of corn could be carried, the seeds of syphilis might also be 
| carried. What now takes place in a few days may then have required 
centuries, but one is dealing with centuries. 
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Notes and News 


University News, Promotions, Resignations, Appointments, etc.—In the 
school of medicine of the George Washington University in Washington, D. C., 
Leland W. Parr has been appointed associate professor of bacteriology; Roscoe R. 
Spencer, associate professor of hygiene and preventive medicine; John H. Hanks 
and Elizabeth Verder, assistant professors of bacteriology, and Alden F. Roe, 
instructor in bacteriology. 


Henry E. Sigerist, director of the institute of medical history in the University 
of Leipzig, has been appointed professor of the history of medicine in the Johns 
Hopkins University to succeed William H. Welch. 


Walter A. Jacobs, chemotherapist, and Karl Landsteiner, pathologist, of the 
Rockefeller Institute for Medical Research, have been elected members of the 
National Academy of Sciences. 


Society News.—At its recent meeting in Philadelphia the American Society 
for Experimental Pathology elected Payton Rous president, Carl C. Weller 
vice-president, and C. Phillips Miller, Jr., secretary-treasurer. 


The next meeting of the American Association of Pathologists and Bac- 
teriologists will be held in Washington, D. C., May 2 and 3, 1933, in conjunction 
with the meetings of the Congress of American Physicians and Surgeons. The 
president of the association is E. T. Bell; the vice-president, O. T. Avery; the 
treasurer, F. B. Mallory; the secretary, Howard T. Karsner, and the assistant 
secretary, Robert A. Moore. 


The Italian section of the Societa internazionale di microbiologia will hold 
its fourth congress next November. Among the subjects to be discussed are 
microbic dissociation, postvaccinal encephalitis and blood groups in relation to 
physical constitution. 


Recommendations in Regard to Cancer Control in New York State.— 
The New York State Health Commission recommends in its report as follows: 

1. That the state and local departments of health promote the establishment of 
more adequate facilities for the diagnosis and treatment of cancer, including 
hospital care and diagnostic tumor clinics with properly qualified physicians in 
charge and an adequate follow-up service. 

2. That qualifications for pathologists in tumor diagnosis and standards for 
pathological laboratories be prescribed by the Public Health Council, in a manner 
similar to the systems in effect for public health laboratories. 

3. That the State Department of Health continue and extend its efforts to 
educate the public regarding cancer and that voluntary associations carry out a 
more aggressive education campaign in this field. 

4. That the state division of cancer control effect a working relationship with 
the committee of the Medical Society of the State of New York which is sponsor- 
ing the postgraduate instruction of physicians to develop greater knowledge and 
increased interest on the part of the profession in the early diagnosis and 
treatment of cancer. 

5. That sufficient appropriations be made to continue and expand the research 
work now in progress at the State Institute for the Study of Malignant Diseases. 


Quarterly Bulletin of the Health Organization of the League of 
Nations.—The first number is for March, 1932. This periodical will be devoted 
to work under the auspices of the Health Organization. Forthcoming numbers 
will contain reports of technical commissions on tuberculosis, venereal diseases, 
syphilis, medical education, malaria, cancer, etc. The annual subscription is $2. 
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Abstracts from Current Literature 


Experimental Pathology and Pathologic Physiology 


METABOLISM STUDIES IN CHRONIC HYPERPARATHYROIDISM IN Man, J. L 
Jounson and R. M. Wivper, Am. J. M. Sc. 182:800, 1931. 


The repeated injection of parathormone has produced, in puppies and young 
rats, a uniform skeletal abnormality that is characteristic of osteoplastic fibrous 
osteitis (von Recklinghausen). A lacunar resorption of the trabeculae and cortex 
of bones resulted, with replacement by fibrous connective tissue and osteoid tissue. 
Giant cells appeared and cysts were formed. The administration of viosterol with 
parathormone did not modify significantly the end-results. The data of these 
experiments are reported elsewhere. The present paper deals with observations 
of the metabolism of a normal human subject who was treated experimentally, 
first with parathormone, then with parathormone and viosterol. The characteristic 
disturbances of calcium and phosphorus metabolism produced by injections of 
parathormone, as well as certain symptoms, notably pain in the bones and weak- 
ness of the muscles, characteristic of fibrous osteitis, were not significantly modified 
by the simultaneous administration of viosterol. The results confirm the view 
that the genesis of fibrous osteitis, as this disease is observed spontaneously in 
man, is in an oversupply of parathyroid hormone, and that this disease bears no 
relation, etiologically, either to osteomalacia or to rickets. 


From AuTHORS’ SUMMARY. 


PHYSIOLOGICAL RESPONSES AND IMMUNE REACTIONS TO EXTRACTS OF CERTAIN 
INTESTINAL Parasites. H. E. Essex, J. Markowitz and F. C. Mann, 
Am. J. Physiol. 98:18, 1931. 


Studies of the effect on blood pressure of extracts of certain parasitic worms, 
Taenia pisiformis and Toxascaris canis, showed a marked depressor action, com- 
parable in some respects to the effects of rattlesnake and bee venom, but without 
the features of swelling of red cells, hemolysis and diffuse hemorrhage. In the 
case of T. pisiformis, the depressor action was not manifested in dogs heavily 
infested with the parasite, indicating an apparent ability to develop immunity to 


the toxic substances. HE. Eccens 


Doers HEMopuHILic BLoop CONTAIN AN EXCESS OF AN ANTICOAGULANT? P. S. 
Evans, Jr., and W. H. Howe tt, Am. J. Physiol. 98:131, 1931. 


Studies of the antiprothrombin content of the blood of a hemophiliac, taken 
on different days, were made by comparisons with that of three normal persons. 
No indication whatever was found of excess of the anticoagulant agent, and indeed 
the results tended to show directly the reverse —less rather than more anti- 
prothrombin. The method of Fuchs for the preparation of the antiprothrombin, 
with some modifications by the writers, is given with some detail. 


H. E. Eccers. 


Tue Rapipity oF INTERCHANGE BETWEEN BLOOD AND LYMPH IN THE Doc. 
M. E. Frerp and C. K. Drinker, Am. J. Physiol. 98:378, 1931. 


After an induced sterile inflammatory process in the dog, the capillaries were 
found to become abnormally permeable to blood proteins, with the result of a 
marked increase of the protein content of the subcutaneous lymph. After venous 
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obstruction there is an outpouring of very dilute subcutaneous lymph in which 
red cells are usually present. With reduction of blood protein by plasmapheresis, 
there is associated a marked depletion of the protein content of the subcutaneous 
lymph and of that of the thoracic duct. The flow of lymph here is greatly 
increased, and its passage through the capillaries and tissues into the lymphatics 
must occur with little change in its composition. H: EF. Recess 


Tue Errects oF DENERVATION OF THE LiveR. H. Lunpserc, J. M. 
McDona.tp, F. C. Hitt and L. V. Hittyarp, Am. J. Physiol. 98:602, 
605 and 610, 1931. 


In this series of three related articles, various phases of the effects of 
denervation of the liver are discussed. This condition was achieved by section of 
all the structures in the gastrohepatic omentum except the common bile duct, 
hepatic artery and portal vein. Where there.was any doubt as to the section of 
the branch from the vagus, both vagi were severed in the thorax. With dogs 
treated in this way, no constant effect was observed on the amount of bile secreted 
or on the elimination of pigment, on the value of the blood sugar during fasting, 
on the hyperglycemia produced by epinephrine, dextrose or pituitary extracts, on 
the hypoglycemia of insulin, nor on the red cell count, the leukocyte count and 
the coagulation time of the blood. Nor was the action of peptone, in decreasing 
the number of leukocytes in blood from the liver, affected. HF. Bocess 


UrEA TOLERANCE AFTER UNILATERAL NEPHRECTOMY IN Raspsits. H. T. 
KARSNER and Associates, J. Exper. Med. 55:27, 1932. 


The method of study has an objective somewhat different from, and lacking the 
precision of, the ratio of Addis and the urea clearance of Van Slyke. It serves, 
however, to demonstrate that although for a month after unilateral nephrectomy 
the remaining kidney shows diminished capacity to hold blood urea within the 
normal range, nevertheless after four months this function is maintained in essen- 
tially the same degree as if both kidneys were present. This does not imply 
that all activities of the kidney remaining after unilateral nephrectomy are poten- 
tially augmented, but the data offered justify the conclusions that as the remaining 
kidney undergoes enlargement its functional capacity increases, and that the process 


represents a genuine hypertrophy in the critical sense. Aurnocas’ Scmuase 


PROTECTION OF ADRENALECTOMIZED ANIMALS AGAINST BACTERIAL INTOXICA- 
TION BY ADRENAL CorticaL Extract. F. A. HARTMAN and W. J. M. 
Scott, J. Exper. Med. 55:63, 1932. 


The resistance of adrenalectomized rats to bacterial intoxication has been 
significantly increased by an extract of the adrenal cortex. This is shown both 
for acute intoxication with killed Bacillus typhosus and for chronic intoxication 
with killed Staphylococcus aureus. During the height of the bacterial intoxication, 
relatively large amounts of the cortical hormone are apparently required to main- 
tain the animals. It is considered probable that a human pyogenic infection imposes 


a severe load on the adrenal cortex. Aurnons’ Summany 


THE PRODUCTION AND REPAIR OF BONE LESIONS IN EXPERIMENTAL HyPER- 
PARATHYROIDISM. H. L. Jarre, A. Bopansxy and J. E. Brarr, J. Exper. 
Med. 55:139, 1932. 


Young guinea-pigs are more susceptible than adult guinea-pigs to the effects 
of single or repeated doses of parathormone, as shown by the bone changes. 
Several successive daily doses of parathormone, in rapidly increasing amount, 
result in an accentuation of the effects. In young and adult guinea-pigs a com- 
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enables them to tolerate repeated large doses, and which permits considerable 
repair of bone lesions produced earlier in the treatment. 
AvuTHORS’ SUMMARY. 


pensation is established during prolonged treatment with parathormone, which a 


EXPERIMENTAL NEPHRITIS IN THE FrocG. J. Oiver, J. Exper. Med. 55:295, 
1932. 


The apparent similarities in the functional derangements following vascular 
and parenchymal alterations in the kidney are in fact evidences of a single and 
identical functional state that may arise from either cause. Functional testing of 
the kidney cannot, therefore, suffice to determine the condition existing in the a 
kidney. This can be accomplished only by appreciation of the structural alterations i 


present. AUTHOR’s SUMMARY. 


VASODILATATION IN THE LIMBS IN RESPONSE TO WARMING THE Bopy, WITH I 
EVIDENCE FOR SYMPATHETIC VASODILATOR NERVES IN MAN. THOMAS : 
Lewis and GeorceE W. PICKERING, Heart 16:33, 1931. a 


A simple method of testing the capacity of arteries of the extremities to dilate } 
is to note the reaction in the cool extremity when the body is exposed to a warm { 

atmosphere. In the hand vasodilatation so induced manifests itself first by a rise i 

of temperature and by brightening in the color of the finger tips. The time at 

which the response begins is influenced by the initial temperature of the extremities, { 
being delayed by coldness. The response is effected entirely through the sympa- i 
thetic nerves. By studying the reaction in Raynaud’s disease and comparing the i 

effects of ulnar anesthesia, evidence has been obtained that the human sympathetic i 

nerves contain vasodilator as well as vasoconstrictor fibers. The warm chamber r 
is valuable clinically in differentiating obstruction arising from spasm and that 
arising from structural disease of the arteries. In the former, the response is i 
rapid and proceeds to a high level. In the latter, the response is slow and less / 
pronounced. The chamber can also be used in determining that the sympathetic 

innervation of vessels of the limb has been lost. p 


THE IRRESPONSIVENESS AND REFRACTORINESS OF THE VESSELS OF THE SKIN. 
Epwarp J. Wayne, Heart 16:53, 1931. 


By electrophoresis it is possible to introduce histamine diffusely into the skin, 
in low concentration. The vasoconstrictor effect responsible for Bier’s spots is a] 
capable of overcoming a slight local vasodilatation so produced. It will not prevail 
over a more intense local vasodilatation caused by histamine. In a similar way 
Bier’s spots appear on areas of local vasodilatation caused by injuries of moderate 
intensity. They do not invade the intensely reddened areas produced by stroking 
in a case of factitious urticaria. A Bier’s spot may receive electrophoretically, f 
without extinction, a dose of histamine far larger than is necessary to redden 
control skin. It is concluded that the vessels of the skin under the influence of either 
histamine or H substance liberated by injury behave similarly toward Bier’s spots, 
when the two are distributed in a comparable way through the tissue spaces. 
The minute vessels of the skin actively dilated under the influence of small doses 
of histamine introduced by electrophoresis can be completely constricted by a 
sufficiently large dose of epinephrine hydrochloride. Larger doses of histamine 4 
cause the minute vessels to become completely irresponsive to epinephrine. The y 
minute vessels of the skin actively dilated under the influence of H substance 
released by injuries of varying degrees of severity behave in a similar way. The i 
local vasodilatation due to slight injury, such as a stroke or a scratch, can be i 
completely obliterated by a large dose of epinephrine hydrochloride. Severe re 
injuries to the skin such as are produced by freezing with carbon dioxide snow ‘ | 
give a degree of local vasodilatation that is highly resistant to epinephrine. The ip 
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skin inside an area of intense blanching by epinephrine may be injured without 
causing the vessels to dilate. The minute vessels of skin treated with ultraviolet 
rays show relative irresponsiveness to epinephrine when tested at various times 
after irradiation. Relative refractoriness to histamine has been demonstrated 
similarly. Skin treated with mustard oil exhibits irresponsiveness to epinephrine 
and refractoriness to histamine. Irresponsiveness of the lesions to epinephrine 
could be demonstrated in five of six cases of psoriasis examined, varying in 
degree in different cases. Five cases of psoriasis examined showed refractoriness 
of the lesions to histamine to a greater or less extent. Refractoriness to the 
stimulus of a stroke over the site of the psoriatic lesion was demonstrated in a 
case of psoriasis showing dermatographia. Slight irresponsiveness to epinephrine 
and considerable refractoriness to histamine were shown in a case of exfoliative 
dermatitis. It is concluded that all the observations are consistent with the view 
that the vascular reactions resulting from injury to the skin are due to a liberated 
substance, either histamine or some substarice closely allied to it. 


AuTHOR’s SUMMARY. 


THE RELATION OF THE LIVER TO THE DISPOSAL OF HEMocLosIN. R. Murr 
and J. S. Youne, J. Path. & Bact. 35:113, 1932. 


When hemoglobin in considerable amounts is introduced into the circulation 
we fail to find any evidence that it is excreted in the bile. In similar circumstances 
we also fail to find evidence by microchemical methods that the hemoglobin is 
taken up by the hepatic cells or by the Kupffer cells. This contrasts with the 
fact that as a result of hemoglobinemia the renal cells give a distinct iron reaction 
at a very early stage. The spleen does not show the characteristic swelling that 
occurs as the result of hemolytic poisons. In chronic hemoglobinemia produced 
by repeated intraperitoneal injections of hemoglobin solution, an increase of the 
iron in the liver occurs, but it takes place slowly and does not reach the amount 
met with in the anemia produced by a hemolytic serum. The reason for this 
difference is not known. The possibility that in such experiments the iron is 
carried from local deposits to the liver in some form other than hemoglobin can- 
not be excluded. In chronic hemoglobinemia, the outstanding feature is the large 
accumulation of granular hemosiderin in the renal cells, the percentage of iron in 
them being much higher than in the hepatic cells. The experiments, taken as a 
whole, have not given support to the view that hemoglobin as such is taken up 


by the cells of the liver and broken up by them. Avrann’ Guise 


RESEARCHES ON BERIBERI. NOEL BERNARD, Ann. Inst. Pasteur 47:508, 1931. 


The etiology of beriberi is exhaustively considered in an article of seventy- 
two pages. “In résumé, beriberi appears to be a toxic infection, dependent on 
three essential factors solidly aligned: (1) the toxic organism; (2) a gastro- 
intestinal medium favoring its action; (3) a state of poor organic resistance 
resulting from the alimentary régime. If one of these three factors fails, although 
two others may favor the disease, beriberi will not occur.” The author considers 
extensively the gram-positive sporulating aerobe of the Bacillus megatherium 
group, B. asthenogenes, which he has been studying for some years. 


M. S. MARSHALL. 


THE ExcretTIon OF SOME DruGs AND DyEs IN THE J. Beitr. 
z. klin. d. Tuberk. 78:613, 1931. 


The permeability of the bronchial mucosa is similar to that of the salivary 
glands and that of the gastric mucosa; that is, cations are electively excreted, 
while anions with the exception of the halogens are not excreted. In inflammation, 
the alveolar epithelium is permeable for anions and only irregularly for cations. 
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The permeability can be tested in man most easily with the anion, salicylic acid, 
and with the cation, antipyrine. The author points out how alterations in the 
permeability of the respiratory tract can be utilized for diagnostic purposes. 


Max PINNER. 


GASTRIC SECRETION IN PULMONARY TUBERCULOSIS. K. MENZEL and M. K. 
ScHOFFEL, Beitr. z. klin. d. Tuberk. 78:654, 1931. 


In 100 patients with pulmonary tuberculosis the gastric secretion was studied 
by the fractionating method. Sixty per cent of the patients showed hyperacidity, 
24 per cent normal acidity, 9 per cent hypo-acidity and 7 per cent anacidity. 
Hyperacidity was particularly frequent in productive disseminating forms and 
during exacerbations. Only one of the seven patients with anacidity had complete 
anacidity ; that is, this one did not react with acid secretion after histamine, neutral 
red and insulin had been administered. Symptoms are most marked in patients with 


hypo-acidity. Max PINNER. 


IcrERUS DuE TO ARSPHENAMINE. StRAusz, Dermat. Wechnschr. 93:1813, 
1931. 


Rabbits were poisoned with large doses of neoarsphenamine (from 0.6 to 
2.4 Gm. per kilogram). The smallest doses caused passive hyperemia of the liver 
and small interstitial hemorrhages. Later, fat infiltration in the otherwise well 
stained cells was noted. More severe injury to the parenchyma was evidenced 
by cloudy swelling and fatty degeneration, and later the nuclei would not stain. 
The degeneration extended over a large number of cells. Necrotic foci appeared, 
which were separated from the undamaged cells by a wall of leukocytes. These 
infarct-like necroses were due to embolic changes in the arterioles. Masses of 
bile appeared as a result of the damage to the hepatic cells. The degree of damage 
to the liver closely paralleled the dosage, but widespread hepatic necrosis could 
not be caused, even with massive doses. The lesions were focal and apparently 
the result of embolic processes. In the gallbladder, degenerative changes were 
observed in the epithelium and varied in intensity with the amount of the drug 
given. Fat droplets appeared in the cells and, resulting from large doses, rather 
extensive necrosis was seen. Marked fat deposits were found in the fibrous layer 
of the wall, similar to those seen in the liver; also focal necroses, possibly infarcts. 
The author concludes that regressive changes occur in the liver and gallbladder 
in arsphenamine poisoning. The frequent occurrence of necrotic foci resembling 
infarcts was striking, although definite vascular changes were not found to account 


for their presence. LAWRENCE Parsons. 


Pathologic Anatomy 


DESTRUCTION OF HISTIOCYTES OF THE BLoop. C. CLasinG, Virchows Arch. f. 
path. Anat. 277:143, 1930. ° 


White mice were given intravenous injections of india ink or of carmine, and 
were killed at intervals varying from one-half hour to five months. Immediately 
following the injection, the endothelial cells of the liver, spleen, lungs, bone 
marrow, suprarenal glands and intestines took up the injected material. After a 
time these cells became separated from the tissues in which they lay and entered 
the blood stream to become the histiocytes of the blood. They were removed from 
the blood in the capillaries of the liver and spleen, where they were destroyed, in 
which organs the deposition of large amounts of the injected material takes place. 
Clasing could find no evidence of destruction of the histiocytes within the lungs. 

W. Sapuir. 
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EXPERIMENTAL HEMATOPORPHYROSIS OF THE Bones. H. HAMMER, Virchows 
Arch. f. path. Anat. 277:159, 1930. 


Rats, rabbits, guinea-pigs and one dog were given daily injections of a..cificial 
hematoporphyrin for periods varying from a few days to several weeks. As in 
previous experiments with the natural uroporphyrin, there occurred a typical 
reddish-brown discoloration of the skeleton and the teeth in growing animals. 
Adult animals remained unaffected unless an experimental fracture of a bone was 
produced, in which case the callus and newly formed bone assumed a deep red 
color as the result of deposition of porphyrin. The porphyrin deposited in the 
bones and teeth disappeared after a variable period, apparently as the result of its 


decomposition. W. Sapuir 


HistoLtocic CHANGES FOLLOWING THE PARENTERAL INTRODUCTION OF 
AUTOGENOUS PROTEIN. W. JELIN, Virchows Arch. f. path. Anat. 277:221, 
1930. 


Twenty guinea-pigs were used in the series of experiments reported here. Two 
cubic centimeters of blood was withdrawn by cardiac puncture from each animal, 
and after separation of the serum the latter was injected into the peritoneal cavity 
of the same animal. The animals were killed at intervals varying from twenty- 
four to one hundred and five hours. The histologic changes noted were similar 
to those previously described by the author following the injection of heterologous 
protein. These changes were: hyperplasia of the reticulo-endothelial system of the 
liver, spleen and lymph nodes; dilatation of the capillaries and larger vessels of 
all the internal organs, with inflammatory reaction of the walls of the vessel; 
disturbance of the carbohydrate metabolism of the liver, characterized by marked 
glycogen infiltration of the liver and hyperglycemia; a slowly developing 
glomerulonephritis, with congestion, minute hemorrhages and cellular infiltration 
of the glomeruli and degeneration of the tubular epithelium; enlargement, hyper- 
plasia and increased pigment formation in the suprarenal glands. 

W. 


THROMBOSIS OF THE INFERIOR VENA CAVA IN A NEw-Born INFANT. W. 
EILers, Virchows Arch, f. path. Anat. 277:248, 1930. 


Thrombosis of the inferior vena cava occurred in an infant 15 days old. The 
thrombosis was followed by hemorrhagic infarction of both kidneys and both 
suprarenal glands. Thrombosis was also noted in the dural sinuses. Since 
inflammation was present in the region of the umbilicus, the thrombosis is con- 
sidered to have been infectious in origin. W. Sapur. 


PERIRENAL HEMORRHAGE. P. HEILMANN, Virchows Arch. f. path. Anat. 277: 
256, 1930. 


Four cases are described in which large perirenal hematomas were found. 
In two, the condition was discovered in the course of a surgical operation, and in 
two, at necropsy. Of the latter, one was a case of scarlet fever; the other, a case 
of nephrosclerosis with cerebral hemorrhage. The hemorrhage was unilateral in 
each case, and no apparent cause for it could be found. The possibility of reflex 
nervous action is discussed. Histologic examination revealed necrosis of the 
capillary endothelium and pericapillary leukocytic infiltration. W. Sasum 


CHANGES IN THE HEAD OF THE FEMUR FOLLOWING FRACTURE OF THE NECK. 
E. Freund, Virchows Arch. f. path. Anat. 277:326, 1930. 


The changes that occur in the head of the femur following fracture of the neck 
of the femur depend on the degree to which the blood supply of the head is 
involved. If the blood supply is completely abolished, the bone and the marrow 
become necrotic and may undergo partial resorption. The cartilage of the head is 
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usually preserved, because it obtains adequate nutrition from the synovial fluid. 
The extent to which the blood supply of the head is interfered with by fracture 
of the neck depends on the degree of injury to the round ligament. If the blood 
vessels of the ligament remain intact, partial necrosis of the head may be followed 
by new formation of bone and restitution of the head. W Senn 


DIVERTICULUM OF THE Heart. S. ManrsBurG, Virchows Arch. f. path. Anat. 
277: 498, 1930. 


The unusual anomaly was found at necropsy in a boy 3 days old. Extending 
from the apex of the left ventricle to within 1 cm. of the umbilicus was a funnel- 
shaped diverticulum in which the lumen was continuous with the cavity of the 
ventricle. Associated maldevelopments were: defective ventricular septum, hare- 
lip, cleft palate, acrania and fusion of the dura with the fetal membranes. The 
probable explanation of the cardiac anomaly offered is fusion of the region of the 
cardiac apex with the fetal membranes early in development, leading to traction 
and the formation of the diverticulum. W.s 

. SAPHIR. 


MyYXOFIBROMA OF THE ENpocarpium. M. D. ArioL, Virchows Arch. f. path. 
Anat. 277:501, 1930. 


The report relates to a new-born infant who had manifested the clinical symp- 
toms of cardiac failure during the two days that it lived. At necropsy there were 
found, on both the mitral and the tricuspid valves, tumor-like papillary outgrowths 
that extended into the cavity of the ventricles. Histologic examination revealed 
no evidence of fetal endocarditis. The outgrowths were the result of proliferation 
of the subendothelial stroma. They were developmental in origin, the process 
being one of localized excess formation of tissue. W. Sarum 


OBLITERATION OF THE PERIPHERAL BRANCHES OF THE PULMONARY ARTERY. 
A. GOEDEL, Virchows Arch. f. path. Anat. 277:507, 1930. 


In two cases of hypertrophy and dilatation of the right side of the heart, there 
was obliteration of terminal branches of the pulmonary artery, the result probably 
of thrombosis or of embolism, with subsequent organization and recanalization. 
Arteriosclerosis, syphilis and nonspecific inflammation must also be taken into 
account in such obstruction of the pulmonary circulation. Obstructive lesions of 
the smaller pulmonary arteries may be the explanation of those cases of hyper- 
trophy and dilatation of the right side of the heart in which one often finds only. 
slight chronic bronchiolitis or slight moderate emphysema. W Sen 


Tue AcTION oF INTRAVENOUSLY INTRODUCED COLLOIDAL SILVER. H. KoLver- 
Agsy and T. Kotter, Virchows Arch. f. path. Anat. 278:84, 1930. 


The therapeutic intravenous administration of colloidal silver in infection has 
been employed since the procedure was proposed by Credé in 1895. Although the 
distribution of the deposited silver in experimental normal animals has been 
studied, there is little precise knowledge of the distribution of the silver and its 
probable mode of action in inflamed human tissues. This report is based on the 
histologic study of tissues removed in six fatal cases of infection, in which col- 
loidal silver had been used, and of an acutely inflamed appendix from a patient 
who had received two intravenous injections of colloidal silver previous to appen- 
dectomy. In confirmation of the observations of others made on animals, deposition 
of silver in granular form was noted in the reticulo-endothelial system and espe- 
cially in the Kupffer cells of the liver. The deposition of granular silver com- 


pounds was most marked in the inflamed tissues, and the intensity of the deposition 
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ran parallel with the severity of the local inflammatory process. The deposition 
is ascribed to local acidosis of the inflamed tissues, the silver being precipitated 
as inorganic salts. It is to the latter that colloidal silver owes such therapeutic 
action as it may have. O. T. Scuutez. 


SypHILitic ULCER OF THE StomacHn. G. L. DERMAN and M. A. KopELowI!Tscn, 
Virchows Arch. f. path. Anat. 278:149, 1930. 


For the clinician, syphilis of the stomach is not a rare disease. For the 
pathologist, it is extremely rare. The authors report an ulcerative lesion of the 
stomach that they believe to be syphilitic, and not merely a coincidental peptic 
ulcer in a person with syphilis. The patient, aged 31, died of lobar pneumonia 
following an acute hemorrhage of the stomach. Autopsy revealed, in addition to 
the pneumonia, syphilitic cirrhosis of the liver with multiple gummas and amy- 
loid infiltration of the spleen and kidneys. In the prepyloric region of the stomach 
there was a saddle-shaped ulcer of the greater curvature. The floor of the ulcer, 
which was covered at the margins by a thin layer of mucosa, was formed by a 
greatly thickened submucosa with perivascular lymphocytic infiltration and 
obliterating endarteritis of the larger arteries. The granulomatous process extended 
down into the muscle coats. O. T. Scuutrz. 


DerRMoID OF THE CEREBELLUM. M. Kornretp, Virchows Arch. f. path. Anat. 
278:165, 1930. 


The lesion described occurred in a woman, aged 33, who had suffered with head- 
ache since the age of 15 and with symptoms of increased intracranial pressure for 
two months previous to death. The tumor was the size of an almond and was situ- 
ated in the pia of the inferior anterior surface of the vermis of the cerebellum. It 
had caused dilatation of the ventricular system. It contained small areas of bone, 
cholesterol crystals, hair follicles and hairs. Some of the latter had penetrated the 
cerebellum and had led to minute herniations of cerebellar tissue along the hairs. 
The tissue was the seat of inflammatory reaction, characterized by lymphocytic 
and plasma cell infiltration and by fibrosis. The lesion is ascribed to embryonic 
misplacement of epidermis. The author tabulates thirty-two examples of intra- 
cranial dermoid recorded from 1745 to 1927. He tabulates also twenty-one previ- 
ously reported cases of epidermoid, dermoid and teratoid tumors of the cerebellum. 


Seven of these were dermoids. O. T. Scuutrz. 


CONGENITAL ATRESIA OF THE DUODENUM WITH DUPLICATION OF BILE AND 
Pancreatic Ducts, K. Katz, Virchows Arch. f. path. Anat. 278:290, 1930. 


Atresia of the duodenum in a child that died on the seventh day after birth was 
associated with duplication of the distal portion of the ductus choledochus and of 
the pancreatic duct. One bile duct and a pancreatic duct entered the duodenum 


above the atresia; the other pair, below the atresia. O. T. Scuutrz 


CONGENITAL ATRESIA OF THE TRANSVERSE Coton. H. Popper, Virchows 
Arch. f. path. Anat. 278:295, 1930. 


Congenital stenosis and atresia of the intestinal tract occur most frequently in 
the anus and rectum and next most frequently in the duodenum. The condition is 
seen less often in the jejunum and lower end of the ileum and least frequently in 
the colon. In the case presented, that of a stillborn, full-term infant, the ascending 
colon was greatly enlarged and ended blindly. It was not normally attached to 
the lateral body wall, and the blind end lay in the left iliac fossa. The transverse 
colon was represented by a narrow cord 8 cm. long in the border of the transverse 
mesocolon. Microscopic examination revealed no intestinal tissue in this cord. 
The blind end of the distal colon was situated at the lower pole of the spleen and 
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corresponded to the splenic flexure. The rectum was also atretic. In his discus- 
sion of the mechanism of the conditions found, the author devotes chief attention 
to the enlargement of the blind ascending colon. The enlargement was not due 
entirely to simple mechanical distention, but in part at least to marked hypertrophy 
of the wall. The author believes that the anomaly described was the result of 
two simultaneous errors of development. One was hypertrophy and overgrowth 
of the ascending colon, similar to the process that leads to congenital megacolon 
of Hirschsprung. The other was an inhibition of development that led to atresia of 

the transverse colon and rectum. 


O. T. ScHULTz. 


CONSTITUTIONAL VARIATIONS IN CRANIAL FoRM AND OxyceEPHALy. H. 
GUNTHER, Virchows Arch. f. path. Anat. 278:309, 1930. 


Giinther presents measurements of a number of variations in cranial form that : : 


he believes to be dependent on constitutional factors, and discusses the variations 
in relation to oxycephaly, for which he prefers the name akrocranium. Oxycephaly, 
which is due to hypoplasia or retarded development of the base of the skull, is t 
often merely a subjective impression. Substantiation of this impression requires 
deviation from normal cranial measurements and indexes of a definite order of 
magnitude. Most important are the measurements and indexes that express the 
relationship of cranial circumference to height. Two pure types of akrocranium 4} 
are recognized, one with, the other without, exophthalmos and angular deformity 
of the maxilla. The cranial deformity is often associated with impairment of 
vision (akrocraniodysopia), increased fragility of the erythrocytes and hemolytic 
icterus (akrocraniodyshemia) and phalangeal abnormalities (akrocraniodysphal- 
angia). Although the cranial deformity may be due to mechanical factors acting § 
on the fetus after development has been initiated, in which case the deformity is i 


an acquired one, in the majority of instances the deformity is the result of 
abnormalities in the genetic constitution of the germ plasm. The associated 
abnormalities Giinther also believes to be constitutional in nature. 


O. T. ScHULTz. 


Eartiest TissuE CHANGES IN ACUTE RHEUMATIC INFECTION. F. KLINGE, 
Virchows Arch. f. path. Anat. 278:438, 1930. 


Klinge describes, as the earliest tissue change in acute rheumatic fever, serous 
infiltration of the ground substance of connective tissue. This proceeds rapidly i 
to fibrinoid degeneration and disorganization of the tissue. These changes have H 
been noted in the capsule of the tonsil, the liver and the spleen, in the walls of if 
blood vessels, in the synovial membranes and joint capsule, and in the connective f fi 
tissue of the myocardium and of voluntary muscle. The exudative-degenerative "YG 
reaction is followed by cellular infiltration of variable degree by lymphocytes and a 
leukocytes. Cellular infiltration soon becomes associated with proliferation of the | 
fixed tissues. The exudative-degenerative reaction and the cellular infiltrative- 
proliferative reaction are not two different types of reaction in acute rheumatic 
fever, but are successive stages of the changes that occur in the tissues. The | 
exudative-degenerative reaction is the result of local tissue allergy. 4 


O. T. ScHvuttz. 


CONGENITAL MALDEVELOPMENTS: ATRESIA OF THE SMALL INTESTINE. G. 4 
Bopon, Virchows Arch. f. path. Anat. 278:529, 1930. VENTRAL HERNIA. i 
Z. SzantTrocn, ibid., p. 539. MALDEVELOPMENTS OF THE CEREBELLUM. a 
H. Tesseraux, ibid., p. 555. CompLeTE AND UNILATERAL ABSENCE OF ld 
VERTEBRAL Bopres. A. FELLER and H. STERNBERG, ibid., p. 566. t 


Four successive contributions are devoted to examples of congenital mal- ‘a 
developments of the types indicated by the titles. Each reviews the theories that 
have been propounded in explanation of the genesis of the particular anomaly and 
attempts to interpret the latter in the light of these theories. O. T Seacase. 
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SILIcosis OF THE LuNG. H. BERGSTRAND, Virchows Arch. f. path. Anat. 
278 :647, 1930. 


The older literature on pneumonoconiosis ascribed the fibrosis of this condition 
to the mechanical action of the inhaled particles. More recent studies of pulmonary 
silicosis ascribe a greater rdle to the physicochemical action of colloidal silicon 
than to the particulate character of the material. The greater degree of change 
caused in the lung by some silicious materials as compared with others may be 
due to the chemical composition. Since coal dust, stone dust and other inspired 
materials contain appreciable quantities of silicon, it is probable that the action of 
colloidal silicon is the primary factor in the various pneumonoconioses. Bergstrand 
describes briefly the histologic changes in silicosis and correlates these with the 
roentgenologic changes in the first, second and third stages of the disease. The 
first stage is characterized by localized thickening of the alveolar septums, degen- 
eration of elastic fibrils, localized emphysema and collagenous thickening of the 
interlobular septums. In the second stage, the lymphoid follicles of the lung are 
transformed into tubercle-like fibrotic nodules. In the third stage, there occur 
serous and fibrinous exudation into the alveoli, collapse of central portions of the 
lung and organization of the collapsed areas by fibrous tissue. The three stages 
represent merely quantitative differences in degree of the same process, not quali- 
tatively different forms of tissue reaction. O. T. Scuvise. 


TusBerous Scierosis. H. Feriz, Virchows Arch. f. path. Anat. 278:690, 1930. 


Feriz devotes eighty pages to a detailed and richly illustrated description of a 
case of tuberous sclerosis that presented many interesting features. Chief among 
these was the fact that the patient, a woman, reached the age of 25 years, was 
psychically normal, and had never had any epileptiform seizures. Second in 
importance was the rare anomaly, crossed dystopia of the kidney. Removal of 
the fused single kidney, under the preoperative diagnosis of sarcoma of the left 
kidney, was followed by anuria and death. The malformed kidney was the site 
of a mixed tumor that contained areas of differentiated muscle, fat and angioma, 
areas of undifferentiated myosarcoma, liposarcoma and angiosarcoma, and still 
other areas in which the sarcoma tissue appeared to be undergoing transformation 
into carcinoma. The left vertebral artery arose from the arch of the aorta. Each 
retina contained several minute nodules that histologically were found to be 
gliomatous. There were a number of similar subependymal nodules. The tuber- 
ous areas of the brain contained no ganglion cells. Some consisted of differentiated 
excessive glia, still others of cellular gliomatous tissue, and in some the cellular 
tissue appeared to be undergoing transformation from sarcoma-like tissue to tissue 
of epithelial character. The patient had adenoma sebaceum of the face, a condi- 
tion not infrequently associated with tuberous sclerosis. Feriz looks on tuberous 
sclerosis as primarily a congenital maldevelopment characterized by inhibition of 
development and of differentiation of the tissues of more than one organ system. 
The tissue, the development of which has been inhibited, may at some later period 
undergo blastomatous transformation. O. T. Scnutrs. 


Microbiology and Parasitology 


CocctpiompaL Granutoma. California Dept. Pub. Health, Special Bulletin 57, 
1934. 


This bulletin reviews the knowledge of coccidioidal granuloma as it occurs in 
California. A complete bibliography on coccidioidal granuloma is included. The 
early history of the disease in California is reviewed by Emmet Rixford, a pioneer 
worker on the disease. The etiology and symptomatology are discussed by Ernest 
C. Dickson; the diagnostic laboratory procedure and epidemiology, by N. Dorthy 
Beck. 
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Tue RESISTANCE OF DEHYDRATED PNEUMOCOCCI TO CHEMICALS AND HEAT. 
F. P. Gay, K. N. ATKrins and M. Ho pen, J. Bact. 22:295, 1931. 


Pneumococcus type I in the form of both virulent and avirulent (“smooth” and 
“rough”) dissociants is susceptible when grown in broth to the usual disinfectants, 
heavy metals, dyestuffs, anhydrous solvents, phenol and iodine, and to certain more 
or less specific substances such as ethylhydrocupreine hydrochloride and bile salts. 
In two instances it could be shown (mercuric chloride, ethylhydrocupreine hydro- 
chloride) that the “smooth” organism was more readily killed than the “rough” 
form. When the micro-organisms are collected by centrifugation and rapidly dried 
to constant weight over calcium chloride, a large proportion of the cells are killed, 
the surviving percentage depending on the technic employed. The surviving pneu- 
mococci may continue to decrease in number, but some, at all events, survive for 
as yet undetermined periods — for eighteen months at least. Desiccated but living 
pneumococci of both forms “R” and “S” are not killed in the absence of water 
by alcoholic solutions of the substances described, except in the case of the heavy 
metals (mercury salts, silver nitrate). Dried “S” pneumococci, contrary to the 
findings in moist cultures, are more resistant to mercuric chloride than the “R” 
forms. The thermal death point of moist “R” pneumococci (56 C.) is distinctly 
higher than that of moist “S” pneumococci. When the two dissociants are dried 
they both resist heating to 115 C. for thirty minutes, but are killed by exposure 


to temperatures of 120 C. and above. Armond Strumsev 


THE BEHAVIOR OF RICKETTSIA PROWAZEKI IN TISSUE CULTURES. H. PINKER- 
TON and G. M. Hass, J. Exper. Med. 54:307, 1931. 


Typhus Rickettsiae are found in large numbers in sections of tissue cultures 
of scrotal sac exudate. Extensive multiplication of the organisms occurs, and 
new cells become infected. Organisms are seen in cells undergoing mitotic division. 
The organisms usually become less numerous after the sixth day in vitro, but in 
one instance organisms were extremely numerous on the sixteenth and twenty-first 
days. Rickettsiae in tissue cultures retain their intracellular location, even when 
infection is very heavy. They multiply exclusively in nonphagocytic cells, which 
are believed to be of mesothelial origin. Pleomorphism is much more pronounced 
in tissue cultures than in guinea-pig tissues, and is entirely comparable to that 


seen in the louse. AvutTHors’ SUMMARY. 


Toxic Properties oF Fittrates oF HeEMotytTic STAPHYLOococcus AUREUS. 
J. T. ParKer WELD and A. GunTHER, J. Exper. Med. 54:315, 1931. 


Sterile filtrates from certain hemotoxic strains of Staphylococcus aureus have 
several toxic properties, of which the most important are the hemotoxic, the 
necrotoxic, the leukocidic and the property of killing rapidly. The necrotoxic 
action appears to be caused by a constituent in the filtrates different from either 


the hemotoxic or the leukocidic one. Agrcuces’ Sommany 


Swine INFLUENZA: EXPERIMENTAL TRANSMISSION AND PATHOLOGIC ANATOMY. 
R. E. Snore, J. Exper. Med. 54:349, 1931. 


Swine influenza has been induced in pigs by the intranasal instillation of material 
from spontaneous cases of the disease occurring epizootically in eastern Iowa. 
The experimental disease has the same features as the epizootic. It has been 
maintained for study by serial passages accomplished either by intranasal instilla- 
tion or by pen contact. Eight strains of the virus have been established experi- 
mentally during three epizootic periods. The clinical disease induced by these 
eight strains has been, in general, the same, although its severity and mortality 
have varied. The principal features of the pathology of swine influenza are an 
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exudative bronchitis accompanied by marked damage of the bronchial epithelium 
and its cilia, a peribronchial round cell infiltration and massive pulmonary atelec- 
tasis. The latter is modified somewhat by a round cell infiltration of the alveolar 
walls. The lymph nodes, especially the cervical and mediastinal ones, are hyper- 
plastic and edematous. There is usually a mild to moderate, acute splenic tumor. 
The mucosa of the stomach and colon is congested. The pneumonia following 
swine influenza is, characteristically, lobular in type and of the same general 
distribution as the atelectasis. The nonpneumonic areas of lung are extremely 
edematous and congested. 


HeEMopPHILIC BACILLUS FROM RESPIRATORY TRACT IN SWINE INFLUENZA. 
P. A. Lewis and R. E. Suope, J. Exper. Med. 54:361, 1931. 


A hemophilic bacillus has been regularly obtained in culture from the respira- 
tory tract of a series of swine experimentally infected with swine influenza and 
from a small number of spontaneous field cases of the disease. It has not been 
observed in respiratory tract cultures from a group of swine free from influenza. 
The cultural and morphologic characters of the organism have been described, 
and the name Hemophilus influenzae (variety suis) suggested. The organism 
exhibits marked serologic diversity, since only two of eight strains studied were 
serologically identical. It is usually nonpathogenic for rabbits and white rats, 
and irregularly pathogenic for white mice. One strain of the organism was patho- 
genic for guinea-pigs, while two others were not. Eleven of thirteen attempts 
to induce symptoms of disease in swine by intranasal inoculation with pure cultures 
of H. influenzae-suis were entirely negative. The remaining two attempts, which 
suggested a positive result, have been discussed. Attention has been called to 
the marked similarity that exists between nonindol-producing strains of H. 
influenzae-suis. 


FILTRATION EXPERIMENTS AND ETIOLOGY IN SWINE INFLUENZA. R. E. SHOPE, 
J. Exper. Med. 54:373, 1931. 


It has been possible to demonstrate, in Berkefeld filtrates of infectious material 
from experimental cases of swine influenza, a virus that when administered intra- 
nasally to susceptible swine induced a mild, usually afebrile illness of short dura- 
tion. The changes in the respiratory tract resembled those in swine influenza, 
but were usually much less extensive. When the filtrable virus was mixed with 
pure cultures of H. influenzae-suis and administered to swine a disease identical 
clinically and pathologically with swine influenza was induced. The data presented 
indicate that the filtrable viruses of swine influenza and H. influenzae-suis act in 
concert to produce swine influenza and that neither alone is capable of inducing 
the disease. One attack of swine influenza usually renders an animal immune to 
reinfection. Blood serum from an animal made immune in this way neutralizes 
infectious material from swine influenza in vitro, as shown by the failure of the 
mixture to produce disease in a susceptible animal. The virus can be stored in 
a dried state or in glycerol for several weeks at least. In one instance, dried 
material apparently retained both the virus and H. influenzae-suis in viable form 
for a period of fifty-four days. Fatal cases of experimental swine influenza have 
been observed in which H. influenzae-suis was the only organism that could be 
cultivated from the respiratory tract. Attention has been called to some features 
of marked similarity between epizootic swine influenza and epidemic influenza 


i n. 
AvuTHors’ SUMMARIES. 


PROTEIN FRACTIONS OF A SCARLATINAL STRAIN OF STREPTOCOCCUS HEMO- 
Lyticus. M. HEIDELBERGER and F. E. Kenpatt, J. Exper. Med. 54:515, 
1931. 


A tentative method is described for extracting a labile nucleoprotein from 
scarlatinal Streptococcus hemolyticus. The product differs chemically and sero- 
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logically from the fractions prepared by subsequent alkaline extraction of the cell 
residues, and from protein obtained by the classic method for the extraction of 
bacterial “nucleoproteins.” The new nucleoprotein is sensitive to weak alkalis 
and readily loses nucleic acid under these conditions. The protein degrada- 
tion products resemble the alkaline-extracted protein fractions of the cell residues. 
The bearing of the properties of the new nucleoprotein on the chemistry of nucleo- 
proteins in general is discussed, also the possible relation of the fractions obtained 
to the analysis of streptococcus antigens made by Lancefield. 


AvuTHORS’ SUMMARY. 


THE TRANSMISSION OF THE VIRUS OF MEXICAN TyPpHUS FROM RaT TO RaT 
BY PoLypLax SpInuLosus. H. Mooser, M. R. CASTANEDA and H. ZINSSER, 
J. Exper. Med. 54:567, 1931. 


Polyplax spinulosus, the common rat louse, is easily infected with the virus 
of typhus by feeding on infected rats. As in the case of Pediculus humanus, such 
feedings are followed by the appearance of large numbers of Rickettsia prowazeki 
within the intestine of the insect. The virus of Mexican typhus can be transmitted 
from rat to rat by Polyplax spinulosus by methods of feeding simulating natural 
conditions. It seems, therefore, that this ectoparasite is an important factor in 
maintaining an endozoic of Mexican typhus among wild rats. 


AvuTHors’ SUMMARY. 


THE RELATIONSHIP OF CERTAIN VARIANTS OF B. TypHosus. F. B. GRINNELL, 
J. Exper. Med. 54:577, 1931. 


The results of cross-agglutination and agglutinin absorption experiments with 
the motile smooth, nonmotile smooth, motile rough and nonmotile rough forms of 
B. typhosus are presented. Cross-agglutination between these four forms is 
complete, save that the motile rough antigen is under certain conditions only weakly 
agglutinated by the antiserums prepared with the nonmotile forms. Cross- 
absorption of the somatic agglutinogen of the four variants is complete, save that 
the motile smooth culture still shows granular agglutination with the anti-MS 
and anti-MR serums after absorption with these cultures. A theory of the anti- 
genic composition of the four variants of B. typhosus is presented, based on the 
results obtained in these experiments. It would appear that, contrary to the 
usually accepted theory, the four variants have a common somatic agglutinogen. To 
explain the difference between the smooth virulent forms and the rough non- 
virulent forms it has been assumed that the S forms contain a carbohydrate that 
is associated with virulence and which takes no part in the agglutination reaction. 


AUTHOR’s SUMMARY. 


An Rat CoLtony Free From MippLe Ear Diseases. J. B. NELSON 
and J. W. Gowen, J. Exper. Med. 54:629, 1931. 


A special colony of albino rats was built up by selection and isolation from 
a population in which middle ear disease was highly prevalent. No cases of aural 
infection occurred in the selected group, whereas its precursor showed a crude 
incidence of 57 per cent. The subjection of selected rats to a rachitic diet and 
to overcrowding did not predispose to the development of middle ear disease. The 
incidence of pneumonia was not similarly affected; thus, 52 per cent of the adult 
selected rats and 78 per cent of the adult stock rats showed pulmonary lesions. 
There was, however, a significant reduction in the number of cases that showed 
advanced pulmonary lesions. Certain theoretical considerations of middle ear 
disease and of pneumonia are discussed. 


AvuTHorRS’ SUMMARY. 
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ARTIFICIAL ACIDOSIS IN TRYPANOSOMA LEwisi1 INFECTIONS. R. W. LINTON 
and H. A. PornpExTeER, J. Exper. Med. 54:669, 1931. 


When the alkali reserve is artificially lowered in rats infected with Trypanosoma 
lewisi, the number of parasites in the blood is increased. The increase is large 
in the early stages of the disease, and becomes less marked as the number crisis 
is approached. Near the crisis, and after it, a lowered alkali reserve does not 
affect the number of trypanosomes. It has been shown that the observed increase 
does not result from a contraction of the capillaries of the inner organs, which 
would throw a large number of trypanosomes into the peripheral circulation, nor 
is the increase due to a greater reproductive activity on the part of the trypano- 
somes. The increase must, therefore, be due to an inhibition of the destructive 
forces of the host. It is suggested that the known production of organic acids 
by the pathogenic trypanosomes plays a similar rdle in inhibiting the destructive 
mechanism of the host, and is therefore of significance in the pathogenic activity 


of these organisms. 


In VitRO TRANSFORMATION OF PNEUMOCOCCAL TypEs. M. H. Dawson and 
R. H. P. Sia, J. Exper. Med. 54:681 and 701, 1931. 


Type-specific S pneumococci may be transformed from one specific S type 
into other specific S types entirely by in vitro methods. R forms of pneumococci, 
derived from S forms of one specific type, may be transformed into S forms 
of other specific types by the following in vitro procedure: the growth of small 
inocula of R forms in mediums containing vaccines prepared from heterologous 
S cultures. Transformation of type may be effected in this procedure by the 
use of small quantities of S vaccine, quantities representing the bacteria from 
as little as 0.1 cc. of the original culture. Transformation of type, as induced by 
this procedure, is most readily effected by employing anti-R serum in the culture 
medium. Transformation of type may be effected, however, in mediums that 
do not contain anti-R antibodies. Previous findings on the thermal characteristics 
of the property of S vaccines responsible for transformation of type have been 
confirmed and extended. 

Further observations on the conditions under which transformation of pneu- 
mococcal types may be induced by in vitro procedures are presented. R cultures 
possessing only slight degrees of R stability are most suitable for transformation 
purposes by in vitro procedures. Vaccines prepared from cultures Subjected to 
the action of bacterial enzymes liberated in old broth cultures, and during mechan- 
ical disruption of young bacterial cells, are not effective in inducing transforma- 
tion of type. The property of an S vaccine responsible for transformation of type 
is not related to the specific soluble substance of pneumococcus. Attempts to effect 
transformation of type by the use of cell-free extracts of pneumococcus have so 


far proved unsuccessful. 
P AvuTuHors’ SUMMARIES. 


CERTAIN Monts PARASITIC ON Man. R. W. Benuam, J. Infect. Dis. 49:183, 
1931. 


The parasite found in thrush, here referred to as Monilia albicans, is a well 
defined species which can be recognized and differentiated from related forms 
by its morphologic and cultural characteristics. M. psilosis of Ashford is appar- 
ently identical with M. albicans isolated from thrush. Many of the yeastlike 
organisms found in erosio interdigitalis, in chronic paronychias, in perléche, in 
other dermatoses and in certain types of superficial glossitis should for the present 
be placed in this same species. Other species showing slight, but definite, morpho- 
logic differences are found on the skin and in sputum and feces. Thirty strains of 
Monilia were tested for virulence. Nineteen, identified as M. albicans, from 
various sources, were pathogenic for rabbits. Eleven strains of other types pro- 
duced no lesions. Seven strains of M. albicans proved similar in antigenic content 
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as determined by the reciprocal absorption of agglutinins. The slight differences 
detected could not be correlated with the sources from which these strains were 
obtained. Agglutinative reactions, when used in conjunction with other methods, 
were found the most satisfactory means for the identification of these rudimentary 


forms. AvuUTHOR’s SUMMARY. 


THE INFLUENCE OF Pus AND BLOOD ON THE ACTION OF BACTERIOPHAGE. 
M. AppLeBAUM and W. J. MacNEat, J. Infect. Dis. 49:225, 1931. 


Purulent exudate exerts a marked inhibitory influence on the lytic action of 
the antistaphylococcus bacteriophage, sufficient to explain the persistent survival 
of the bacteria in purulent collections within the body of a patient receiving treat- 
ment with potent bacteriophage. Even when diluted 1: 1,000, a purulent exudate 
sometimes exerts a relative inhibitory effect in vitro. Heating the pus at 60 C. 
for thirty minutes diminishes this inhibitory effect only slightly. Similar dilu- 
tions of purulent exudate failed to show an analogous inhibitory influence on 
the lytic action of anticolon-bacillus bacteriophage. Undiluted citrated blood, 
undiluted defibrinated blood and diluted blood serum exercise an inhibitory influ- 
ence on the antistaphylococcus bacteriophage, but there is considerable variation in 
behavior of different bacterial strains and apparently in behavior of different races 
of bacteriophage. Undiluted blood did not permit the multiplication of the colon 
bacillus under the experimenta! conditions employed, and the experiments with 
diluted serum failed to reveal a clearly evident inhibition of the anticolon-bacillus 


bacteriophage. AuTuHors’ SUMMARY. 


INFECTION OF THE ACCESSORY SINUSES AND UppEeR RESPIRATORY TRACT IN 
AVITAMINOSIS OF Rats. R. G. TuRNER and E. R. Loew, J. Infect. Dis. 
49:244, 1931. 


The bacterial flora of the nasal cavities and middle ears of ninety-two albino 
rats is reported. A comparison is made of the bacteria encountered in these 
localities when they present suppurative lesions with the flora when suppuration 
is absent. Staphylococcus aureus, chromogen 6 and the colon bacillus were the 
outstanding pyogenic organisms encountered in the suppurative lesions. The 
incidence of chromogen 6 was greater in the suppurative, than in the nonsuppura- 
tive, loci in the xerophthalmic animals. The variations in the percentage of the 
staphylococci were relatively slight, while colon bacilli were encountered most 
abundantly. Environmental conditions apparently played a part in the incidence 
of colon bacilli and of staphylococci. The age of the animal, the previous storage 
of vitamin and the season had no marked effect on the bacterial flora. Environ- 
mental conditions were not responsible for the increased incidence of chromogen 6. 
Comparison of the three series investigated showed that this organism gained in 
percentage incidence with increased severity of the disease produced by the with- 
drawal of vitamin A. Experimental evidence is given to substantiate the alterability 
of this organism toward the Gram stain. Provisionally it remains to be classified 
as a chromogenic, gram-negative coccus falling in group 6 of Gordon’s classifica- 
tion. Chromogen 6 apparently has an elective affinity for the mucous membrane 
of the upper respiratory tract and nasal cavities. It fails to thrive when injected 
intraperitoneally or intramuscularly into common laboratory animals. The patho- 
genicity of chromogen 6 is attributed largely to the lowered resistance of the 
mucous lining of the nasal cavities, brought about primarily through withdrawal 


of vitamin A from the diet. Auruoss’ Summany 


EFFEcT OF BACTERIOPHAGE ON ANTHRAX IN WHITE Mice. P. B. CowLes 
and W. M. Hate, J. Infect. Dis. 49:264, 1931. 


These experiments are based on a special case—the use of bacteriophage in 
anthrax in white mice — but the nature of the factors present would seem to be 
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exceptionally well suited for definite results. The mouse is so highly susceptible 
to the disease that most of the controls succumbed to the almost surely fatal dose 
used. The strain of anthrax used was quickly and permanently lysed by the bac- 
teriophage in high dilution: That no protection resulted from the administration 
of bacteriophage in several ways and that even contact between organisms and 
bacteriophage before injection usually failed to inactivate all of the former seem 
most significant in the present case, and may suggest the reasons for failure of 
bacteriophage therapy in other diseases. Under such experimental conditions 
bacteriophage simply does not seem able to act efficiently, if at all, in the tissues. 
That it was present and could be recovered even after death is all the more 
striking, although whether the principle recovered was some of the original material 
injected or whether it had developed very slowly in the body cannot be stated. 
It may be added that tentative experiments designed to show whether bacteriophage 
used as an antigen has any immunizing value against anthrax in mice, guinea-pigs 
and rabbits failed to demonstrate any protection. However, such variable factors 
as the amount of bacteriophage injected, the frequency of the injections and the 
time requisite for the development of immunity were not studied exhaustively, 


so that no final conclusion can be drawn. Aurnoas’ Suuminy 


ELECTROPHORETIC STUDY OF STREPTOCOCCI OF SCARLET FEVER AND ERry- 
sSIPELAS. L. E. Sunn, J. Infect. Dis. 49:281, 1931. 


The growth of the organisms of scarlet fever and erysipelas in a standard 
medium produce similar, but distinctly different, changes in the electronitrogen 
picture. The changes in buffering action produced by the growth of these organ- 
isms are different and show a relationship to the changes in the values of the 
migratory nitrogen. The toxin of scarlet fever alters its charge sharply between 
pu 7.03 and pa 7.38. It does not exist in the filtrates as a simple free substance. 


AUTHOR’s CONCLUSIONS. 


ERGOSTEROL CONTENT OF MycopacTeRIuM. P. S. Prickett and O. N. 
MASSENGALE, J. Infect. Dis. 49:297, 1931. 


Nine cultures representing six species of Mycobacterium were found to contain 
no ergosterol when cultivated on 5 per cent glycerol nutrient agar. Unactivated 
ergosterol added to this medium was found to stimulate the growth and also the 
production of pigment by these cultures, whereas activated ergosterol showed no 
stimulation of the growth, but even a retarding of the growth in the higher 
concentrations used. The latter substance also stimulated the production of pig- 
ment. Pathogenic strains of Mycobacterium tuberculosis, both human and bovine, 
were more sensitive to activated ergosterol than the nonpathogenic strains of the 


same types. 
AUTHORS’ SUMMARY. 


Acip-Fast Mricro-Orcanisms. F. Eserson and M. A. Sweeney, J. Infect. 
Dis. 49:303, 1931. 


Cultivation in nonprotein mediums favored the loss of acid-fastness of a strain 
of tubercle bacilli. The strain was then avirulent and devoid of invasiveness in 
guinea-pigs and not allergic, and it failed to protect animals against a small dose 
of virulent culture. Lipoidal substances in culture mediums did not transform 
ordinary nonacid-fast bacteria into acid-fast types or alter the tinctorial character- 
istics of tubercle bacilli. The staining reaction of an acid-sensitive strain of 
tubercle bacilli was not affected by varying temperatures. Virulent acid-fast bacilli 
differed from avirulent acid-sensitive strains in their reaction to dyestuffs that 
constitute the reagents in the Ziehl-Neelsen acid-fast staining technic. Neutral 
fuchsin favored the development of acid-sensitive organisms in the avirulent strain. 
Tinctorial effects of other dyes seemed related inversely to the bactericidal action 
of given dilutions. Acid-fastness was a characteristic of organisms that resisted 
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the lethal action of concentrated solutions of the given dyes.. The virulent strain 
H37 failed to grow in culture medium to which the same dyes had been added. 
The acid-fast variants in the avirulent strain of tubercle bacilli did not exhibit 
the same degree of sensitivity to environmental influences as the original acid-fast 
strain. A culture that had become acid-sensitive could not be readily converted 


into the original acid-fast type. 


DovusLe INFECTION BY THE BRUCELLA Group. C. F. JorDAN and I. H. Borts, 
Pub. Health Rep. 46:2437, 1931. 


A Mexican laborer, aged 30, left his native country in February, 1930, took 
sick during April in Missouri, and was treated for undulant fever in a hospital 
in Iowa for thirty-two weeks. The blood culture yielded two strains of Br. 
melitensis — varieties melitensis and abortus. The melitensis variety of Brucella 
infection was in all likelihood acquired in Mexico because: (1) with this one 
exception, all of the cases of undulant fever in Iowa, so far as is known, have 
been due to Br. melitensis, variety abortus or suis, variety melitensis not being 
endemic in Iowa; (2) Br. melitensis, variety melitensis, infection is known to be 
endemic in Mexico; (3) the patient had contact with and used dairy products from 
goats in Mexico, but not in the United States. The source of the abortus variety 
of organism is not clear. A double infection may have developed before the 
patient left Mexico, as he used milk in addition to caprine dairy products. On 
the other hand, it is possible that the bovine infection was superimposed after the 
patient’s arrival in lowa. Pasteurized milk was used, but several cases of undulant 
fever are known to have occurred in the same community, with dairy products as 
the probable source of infection, one other case occurring within the same period. 


AuTHORS’ SUMMARY. 


Errect OF HEMOoLyTIC STREPTOCOCCI AND THEIR Propucts on LeuKocyTEs. 
A. Evans, Pub. Health Rep. 46:2539, 1931. 


Leukocytes are injured by acid. If the injury is not too great, they may be 
restored to a healthy condition by bathing in blood serum. In filtrates of broth 
cultures of Streptococcus scarlatinae there is a trace of a substance toxic for 
leukocytes which can be detected by the bioscopic test, but not by the phagocytic 
test or by the deterioration of cells as shown in stained microscopic preparations. 
The addition of kidney tissue, blood serum or washed leukocytes to broth cultures 
does not increase the production of the leukocidic substance. On the other hand, 
the addition of washed erythrocytes to broth cultures definitely promotes its 
increase. The thermolability of the trace of leukocidic substance in filtrate of 
broth culture is the same as that of the more abundant leukocidic substance in 
filtrate of culture in broth plus erythrocytes. Presumably the two substances are 
identical. A specific neutralizing agent for the leukocidic substance could not be 
demonstrated in normal or immune serum. Two lines of evidence are offered to 
show that the leukocidic substance is identical with hemolysin; they differ in 
thermolability, and there is no correlation of toxicity for the two types of blood 
cells manifest by filtrates of cultures grown under varying conditions. The decrease 
of leukocidic substance in purified and concentrated skin toxin indicates that the 


leukocidic substance and skin toxin are not identical. _ 
AvuTHor’s SUMMARY. 


A New Mepium FoR DIFFERENTIATING ForMS OF DIPHTHERIA BACILLUS. 
J. ANpERson, F. Happoip, J. McLeop and J. THomson, J. Path. & Bact. 
34:667, 1931. 


There are two principal forms of the diphtheria bacillus. B. diphtheriae-gravis 
is associated with severe toxic cases of the disease. It grows with granular deposit 
and pellicle in broth, has a flattened lusterless colony of irregular outline and 
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actively ferments polysaccharides. B. diphtheriae-mitis is associated with milder 
cases of disease in which there may be extensive membrane formation without 
serious intoxication, and which is probably chiefly dangerous from laryngeal 
involvement and obstruction of breathing. This form grows with uniform turbidity 
on broth, has a convex, partly translucent and light-reflecting colony and does 
not ferment polysaccharides. In addition, there have been observed from 5 to 
10 per cent of intermediate forms giving granular growth in broth but failing 
to ferment starch, etc. The strain Park Williams 8 falls into this class. So far 
as they have been observed, the characters of these different forms are fixed. A 
blood agar medium is described, prepared with slightly heated broth sterilized 
by infiltration, and containing 0.04 per cent potassium tellurite, which permits 
determination of the presence or absence of B. diphtheriae at sight in 90 per cent 
of cultures from throat swabs after from eighteen to twenty-four hours of incuba- 
tion. It also gives with the gravest types of diphtheria, those associated with 
B. diphtheriae-gravis, a picture so characteristic that it is not likely to be confused 


with anything else. Auraons' 


EXPERIMENTAL STUDIES ON LYMPHOGRANULOMATOSIS. P. FOULON and P. 
Lessre, Ann. d’anat. path. 8:477, 1931. 


The authors undertook to test Sternberg’s assertion that Hodgkin’s disease 
is of tuberculous origin. They used three methods of investigation: animal inocula- 
tion, cultures of tissues removed from patients, and biologic methods (Bordet- 
Wassermann, intradermal reaction, etc.). The results obtained show that “lympho- 
granulomatosis, at least in the cases observed by the authors, has nothing in 
common with tuberculosis.” Ponte 


MECHANISM OF EXPERIMENTAL TuBERCULOUS INFECTION. A. Boguet, J. 
VaLtis and A. Saenz, Ann. Inst. Pasteur 46:373, 1931. 


A careful study of the pathogenesis with regard to the guinea-pig indicates 
that the tubercle bacilli enter by way of the lymphatics, then into the blood stream 
and thus spread to the viscera. The rate of diffusion varies with the method 
of inoculation and with the number and virulence of the organisms. In massive 
infection, the bacteremia appears after an hour and persists until death. Progress 
is much slower with lighter inocula. Certain tissues, such as the.pulmonary and 
serous parenchyma, owing to the extent of the surfaces and to the multiplicity of 
potential foci, are more affected than subcutaneous or submucosal connective tissue, 
accounting for the gravity of pulmonary, pleural or peritoneal infection, as com- 
pared to subcutaneous or digestive infection. From the fact that the grass bacillus 
invades in much the same manner as the tubercle bacillus, except in degree, it 
is concluded that the fatty structure is more involved than the actual pathogenicity. 
Actual virulence depends more on the ability to multiply in the tissues. Thus, 
with a slight infection with virulent organisms, the bacteremia may be so delayed 
that immunity offsets the effects. Localized foci develop, and latent infections 
may occur, as seen in naturally infected men and animals. 


From AuTHorRs’ CONCLUSIONS. 


NATURAL INFECTION OF THE RABBIT WITH TUBERCULOSIS. E. CouLaup, Ann. 
Inst. Pasteur 46:424, 1931. 


Tuberculosis in the rabbit is of frequent occurrence, but it is often a latent 
infection that may show a spontaneous cure. Such tuberculous animals may not 
respond to tuberculin tests. Infection appears to occur during natural exposure 
or association with tuberculous animals. Most of the lesions noted were pulmonary, 
at times massive and progressive, often small, tuberculous nodules. 


M. S. MARSHALL. 
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PATHOLOGIC ANATOMY OF RABBITS INOCULATED witH BCG. D. D. LokHorr 
and I, K. Levitan, Ann. Inst. Pasteur 47:45, 1931. 


Forty animals were divided into three groups. The first received BCG by 
intravenous or intraperitoneal routes, the second received virulent organisms intra- 
venously, and the third received human tubercle bacilli intravenously followed by 
BCG (intravenously or subcutaneously) after five or more weeks. The average 
survival of treated animals exceeded that of the controls by fifty-three days, and 
the incidence of grave lesions was greatest in the control animals. On the injection 
of BCG, the progress of tuberculous processes is appreciably moderated, varying 
in degree with the route of inoculation. The tissues show distinct differences. 
The lungs of treated animals show proliferation of the connective tissue around 
the tubercles, and islets of caseous pneumonia in the form of diffuse sclerosis, 
points lacking in controls animals. Cicatrization is complete, and calcification of 
the caseous masses seems to occur more frequently. The spleens of the animals 
used as controls were normal; in the treated animals this organ usually showed 
hypertrophy and hyperplasia and hypertrophy of the cellules, suggesting mobiliza- 
tion in the reticulo-endothelial system. Other lesions were not distinctive. A 
marked inflammatory response of the lesions, as follows after the injection of 
tuberculin, was not observed. 


Immunology 


NATURE OF ANAPHYLAXIS. DESPLANQUES, SIMONNET and VERGE, Ann. Inst. 
Pasteur 47:332, 1931. 


“The potency of horse serum in inducing the anaphylactic shock in the guinea- 
pig seems uniquely bound to the globulin fraction; the serin appears to be an 
inactive albumin from the point of view of anaphylaxis of this species.” 


THe PRODUCTION OF ANTITOXIN ON THE ADDITION OF NONSPECIFIC SuB- 
STANCES TO THE ANTIGEN. G. Ramon, Ann. Inst. Pasteur 47:339, 1931. 


In the course of weekly tests of antidiphtheria serum from a number of 
horses, it was noted that certain animals suddenly produced serums of especially 
high titer. The explanation was found in the previously reported fact that 
abscesses had developed at the points of injection of the toxin. This increase in 
the production of antibodies could be provoked at will by introducing nonspecific 
material with the antigen (powdered tapioca and calcium chloride proved the 
most satisfactory). By this means, the production of antitoxin by all animals 
could be increased, and adequate production could be secured in exhausted animals 
provided they were in good general condition. Similar results were obtained in 
immunization against tetanus. The principle is being applied to man. Diphtheria 
anatoxin is combined with typhoid vaccine, mixed in equal parts, and injected in 
1, 2 and 3 cc. amounts at fifteen day intervals, to increase the effectiveness of the 
former. The results are said to have been excellent. A. F. DeGroat. 


EvoLuTIon oF DIPHTHERIA ANTIBODIES IN Horses. A. BESSEMANS, G. 
Ramon and F. De Porter, Ann. Inst. Pasteur 47:358, 1931. 


Subcutaneous injections of either toxin or living diphtheria bacilli into horses 
lead only to the production of antitoxin. No agglutinins are noted. Intravenous 
or intraperitoneal injections of living bacilli cause a transitory production of 
antitoxin, but specific agglutinins appear in abundance. The quantity of com- 
plement is variable and is independent both of the method of immunization and 
of the agglutinin and antitoxin titers of the serum. Thus, the evolution of anti- 
bodies is the result, not only of the type of antigen used but also of the method 
of injection. Estimations of the degree of immunity to diphtheria may best be 
based solely on antitoxin. titer. The authors hold that their data support the 
hypothesis of the multiplicity of antibodies. A. T. DeGroar. 
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BCG Vaccine. H. BuscuMann, Ann. Inst. Pasteur 47:374, 1931. 


Children vaccinated by mouth with B CG vaccine showed 76 per cent positive 
reactions to BCG tuberculin intracutaneously. Subcutaneous vaccination resulted 
in 86 per cent positive tests. When the Pirquet test was used, the figures were 
respectively 61 and 63 per cent. Neither change in virulence, nor dissociation, nor 
adverse reactions were observed in the study of the vaccine. 


From THE AUTHOR’s CONCLUSIONS. 


LESIONS IN TUBERCULOUS GUINEA-PIGS TREATED WITH BCG. LEVITAN and 
Loxuorr, Ann. Inst. Pasteur 47:484, 1931. 


Gross and histologic examinations were made of 130 guinea-pigs, inoculated 
with BCG between the twenty-ninth and the one hundred and eighty-ninth days 
of tuberculous infection. Besides two control groups, 79 animals were given 
human tubercle bacilli, principally intraperitoneally, followed by 0.002 and 0.0002 
mg. of BCG subcutaneously every fourteen days. Macroscopically, 20 showed 
grave, 39 average, and 20 few lesions, very much as in the control groups. 
Microscopically, a difference both in the frequency and in the degrees of fibrosis 
was noted in the bronchial lymph nodes. It is concluded that, once the infection 
has started, BCG has little effect on the development of tuberculosis, but that 
the animals survive on the average twice as long. The reasons are apparent 
only microscopically: caseous or purulent pneumonic forms are rare; in the 
lungs and in the liver an interstitial inflammation is frequent; the spleen shows 
a more intense reaction of the reticulo-endothelial system; sclerosis and calcifica- 
tion of the lymph nodes are regularly noted. MoS Manon. 


PARALYSIS FOLLOWING PROPHYLACTIC TREATMENT FOR RasieEs. G. 
Mortan and M. S. Nasri, Office intérnational d’hygiéne publique 23: 
2007, 1931. 


Over a period of twenty years, 27,060 persons received antirabic treatment. 
The few cases of paralysis that developed were benign. Then, within two years, 
there were several deaths. Thirteen cases of paralysis varied in severity from 
a slight facial palsy to a Landry syndrome. All the patients in this group 
recovered. One, a laboratory worker, had been vaccinated yearly without ill 
effects, and then suffered a generalized paralysis after two successive treatments. 
In eight cases, the symptoms were those of acute myelitis. This diagnosis was 
confirmed at autopsy in four. In one case the cervical and in three the lumbar, 
enlargement of the cord was involved. These segments were hyperemic and 
edematous, and microscopically there were degenerations of nerve cells and fibers 
with widespread perivascular mononuclear infiltration. No Negri bodies were 
found in the brain, and animal inoculations were negative. Because animal 
inoculations were negative, and because one patient had received the phenolated 
vaccine, the authors conclude that the paralysis was due neither to the fixed nor 
to the street virus. They can suppose only that the vaccine contains a toxin. 
According to Babés, the toxicity of fixed virus sometimes increases after passage 
through a guinea-pig. The deaths reported occurred, in fact, shortly after two 


such passages. ALBERT F. DEGROAT. 


IMMUNIZATION OF GUINEA-PIG SPLEEN AGAINST TETANUS TOXIN IN TISSUE 
Cuttures. M. Toyopa, Arch. f. exper. Zellforsch. 10:463, 1931. 
Cultures of the spleen kept for some time in a medium containing tetanus 

toxin acquire the quality to tolerate considerably higher doses of toxin than would 

be lethal to normal cells. C. 
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THe ALLERGIC REACTION IN TUBERCULOUS INFECTION: ITs ANATOMIC 
Aspect. P. and R. Bretinc, Verhandl. d. deutsch. path. 
Gesellsch. 26:226, 1931. 


Rabbits the testes of which were infected with human tubercle bacilli were 
three weeks later inoculated intravenously with bovine tubercle bacilli. A few 
of these animals died from shock in the first days after the reinfection. 
Anatomically, there were noted pulmonary edema, splenic tumor with extensive 
cellular necrosis and necrosis of hepatic cells. In the rabbits that survived the 
second infection for from two to ten days, parietal intravenous granulomas were 
observed in the walls of the veins in the lungs and liver. They resembled the 
nodules described by Siegmund in scarlet fever. In animals killed from four to 
ten days after reinfection, the heart muscle showed smaller and larger nodules 
that looked like Aschoff’s bodies in rheumatism. Also in rabbits that died from 
a single intravenous injection of bovine tubercle bacilli, identical anaphylactic 
morphologic changes were noticed, namely, hepatic necrosis, acute splenic tumor 
and inflammatory pulmonary edema. These lesions are explained by a spon- 
taneous hematogenous reinfection with tubercle bacilli in the sensitized organism. 


C. ALEXANDER HELLwIGc. 


REACTION OF THE LympHoID TissvuES TO ACTIVE IMMUNIZATION. T. HELL- 
MANN and G. WuirteE, Virchows Arch. f. path. Anat. 278:221, 1930. 


A series of twenty-three rabbits, divided into four groups according to their 
ages, were actively immunized by intravenous injections of a killed strain of 
Bacillus paratyphosus B. From one to five injections were made in periods of 
from three to sixty-four days. The lymphoid tissues were removed and studied by 
a method previously described by Hellman, by which nine tenths of the lymphoid 
tissue of the animal is subjected to examination. The chief effect of the process 
of immunization was noted in the spleen. This organ was enlarged, the enlarge- 
ment being due to well marked hyperplasia of the germinal or reaction centers 
of the lymphoid follicles and of the white pulp and, to a lesser degree, to hyper- 
plasia of the red pulp. The rest of the lymphoid tissues participated in the 
reaction, but not to so great an extent as the spleen. Increase in the size and 
number of the reaction centers of the lymphoid follicles is due to reticulo- 
endothelial hyperplasia, the hyperplasia being the result of stimulation by the 
process of immunization. The lymphoid tissues, through their reticulo- 
endothelial components, play an important part in the development of the immune 


state. O. T. SCHULTz. 


THE RELATIONSHIP BETWEEN BACTERICIDAL ACTION OF THE BLOOD AND 
COAGULATION-INHIBITING SwuBsTANCEs. JorG Koscuate, Zentralbl. 7. 


Bakt. (Abt. 1) 118:60, 1930. 


The immediate dilution of blood in ten parts of a 4 per cent solution of 
sodium citrate gave the highest colony counts from patients whose blood con- 
tained staphylococci, streptococci, paratyphoid bacilli and typhoid bacilli. The 
citrate solution was distinctly superior to heparin, bile, broth, potassium oxalate 
or magnesium hydroxide. Comparative experiments with these substances, 
Staphylococcus aureus and Streptococcus hemolyticus also showed the least 
bactericidal effect in the citrate-blood-bacteria mixture. The author attributes 
the favorable effect to the better inhibition of blood-clotting. 


R. CANNON. 
THe Errect oF ORAL IMMUNIZATION ON THE FORMATION OF HUMORAL 


ANTIBODIES. R. PFEIFFER and H. Lusinsk1, Zentralbl. f. Bakt. (Abt. 1) 
118:152, 1930. 


Oral administration to rabbits of killed cultures of cholera spirilla led to 
extremely minute formation of humoral antibodies, although intravenous injec- 
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tions of similar dosages gave a large yield. . The authors believe that the pro- 
duction of antibodies following oral administration may be due to the passage of 
antigen through small lesions in the intestinal mucosa. Nevertheless, the results 
of the parenteral administration were 75,000 times better than those of the 
enteral, as measured by concentration of humoral antibodies. 

Even poorer results were obtained in human beings treated with typhoid 
bacilli, only traces of antibodies being found in the serum following oral adminis- 
tration of the antigen. 

If the presence of bactericidal and agglutinating substances in the serum is 
considered the criterion of immunization, oral administration gives no results 


indicating immunization. Pau. R. CANNON 


PAssIVE IMMUNIZATION WITH HERPES ANTISERUM. HELMUTH FREUND, Zen- 
tralbl. f. Bakt. (Abt. 1) 119:20, 1930. 


The author obtained antiserum for herpes by injecting a nonlethal dose of the 
virus intracorneally. Reinjections were made in the same or in the opposite eye. 
The serums of such animals contained viricidal properties to a titer of 1:25. 

The intravenous injection of such serums protected rabbits against spontaneous 
encephalitis after corneal injection of the virus, but had no influence in healing an 
existent herpes encephalitis. 

Guinea-pigs previously treated with several doses of the rabbit antiserum were 
almost completely protected against the herpetic infection produced intracuta- 


neously. Normal rabbit serum had no such effect. Pau. R. Cannon 


IMMUNOLOGIC RELATIONSHIPS BETWEEN HERPES AND VACCINIA. HELMUTH 
Freunp, Zentralbl. f. Bakt. (Abt. 1) 119:25, 1930. 


Freund treated guinea-pigs intraperitoneally on five or six successive days 
with about 1 cc. of herpes antiserum obtained from rabbits infected intracorneally on 
several occasions with the virus. The guinea-pigs were then given intracutaneously, 
together with controls, vaccine \ is, all injections being made into the plantar 
skin. The vesicles that developed were, smaller and less well filled and showed 
a sharper line of demarcation in the serum-treated animals than in the controls. 
They also dried up more quickly in the former animals. These experiments 


confirm those of Gildemeister and his collaborators. Paut RB, Cannon. 


A Supstance IN Rye (SecAte CEREALE). C. E. 
BENjJAMINS, Ztschr. f. Immunitatsforsch. u. exper. Therap. 72:189, 1931. 


Extracts of rye pollen had a histamine-like effect on uteri of guinea-pigs and 
cats tested with the Dale technic, producing contractions in previously sensitized 
and nonsensitized animals. The substance is thermostable; it is resistant to the 
action of digestive ferments; it passes a dialyzing cellophane membrane under 
pressure. In the skin of healthy persons, it produces reactions identical with those 
called forth by histamine, with which it has also in common the effect on the blood 
pressure and iris of cats and rabbits, and on the chromatophores of the frog’s skin. 
The substance in question is physiologically identical with histamine. No such 
substance could be detected in the following Gramineae: Holcus mollis, Festuca 
rubra, Cynosurus cristus, Alopecurus pratensis, Phleum pratense, Dactylis 


glomerata and Lolium perenne. I. DAvIDsORN. 


THE INFLUENCE OF EXHAUSTION ON ANTIBODY PRODUCTION AND ON THE 
Course oF INFECTION. E. FRIEDBERGER, O. ANDERSEN, C. CALLERIO and 
I. RutcuKo, Ztschr. f. Immunitatsforsch. u. exper. Therap. 72:225, 1931. 


Running, leading to complete exhaustion, had no effect on the titer of com- 
plement in guinea-pigs, on the normal antisheep hemolysin in rabbits, or on the 
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development of antisheep hemolysin and of bacterial agglutinins in immunized 
rabbits. Exhaustion did not seem to influence the course and outcome of the 


disease in rats infected with El Tor. S Teneo. 


THE PuRIFICATION OF DIPHTHERIA TOXIN AND ANATOXIN. I. A. TASMAN and 
A. B. F. A. Ponpman, Ztschr. f. Immunitatsforsch. u. exper. Therap. 72: 
245, 1931. 


A comparative review of the methods used for purification and concentration 
of diphtheria toxin and anatoxin, with selection of the “Alum-method,” for which 
a detailed procedure is outlined. The end-product, which is a toxin and not a 


toxoid, is not as durable as the original solution. . Tiavseiien 


A Locat SKIN REACTION witH Extracts OF Proteus X19 (THE EXANTHIN 
ReEacTIon).. Lupwic F eck, Ztschr. f. Immunitatsforsch. u. exper. Therap. 
72:282, 1931. 


Guinea-pigs infected with Rickettsia prowazeki lost the normal cutaneous 
reactivity to the extracts after about five tc ten days following the onset of the 
illness. This lack of reactivity was specific, as extracts of Proteus vulgaris called 
forth the normal response. In rabbits, the same behavior was observed but only 
after from four to six weeks following infection. In rabbits immunized with 
Proteus X19, the cutaneous reactivity disappeared after about four to six months 
of immunization; they showed a somewhat increased resistance to infection with 
Rickettsia prowazeki. Rabbits immunized with killed Rickettsia prowazeki lost 
their cutaneous reactivity to Proteus X19. The Proteus X19 extracts could not 
be neutralized with a homologous rabbit immune serum, while such neutralizations 
sometimes occurred with typhus fever canvalescent serums of man and guinea-pigs. 
Cutaneous hypersensitivity and hyposensitivity could sometimes be passively trans- 
ferred. A close relationship and possible identity of Rickettsia prowazeki and of 


Proteus X19 is suggested by the results of the experiment. © Sieemnieee 


THE WASSERMANN REACTION FOLLOWING IMMUNIZATION WITH SPIROCHAETA 
Patiipa. M. P. BATuNIN and R. R. H6OLtTzER, Ztschr. f. Immunitatsforsch. 
u. exper. Therap. 72:326, 1931. 


This problem, repeatedly attacked in recent years, was here approached with 
somewhat different technic: (a) using various routes for injections, (b) prolong- 
ing the period of immunization, and (c) injecting guinea-pigs with living 
spirochetes. The results in guinea-pigs were perfectly negative; their serum did 
not react with alcoholic extracts of the spirochetes or with the usual organ 
extracts. In man, serums were obtained that showed a very weak fixation of 
complement with alcoholic extracts of the spirochetes and only transient inhibition 
of hemolysis with the other extracts. The method of immunization and the 
quantity of the injected antigen had no bearing on the serum response. 


I. DAvIDSOHN. 


Tue Nature or So-CaLtep Sypuitis ANTIGENS. Op6n FISCHER, 
Ztschr. f. Immunitatsforsch. u. exper. Therap. 72:344, 1931. 


Treating cholesterol-free phosphatides of beef heart with aluminium hydroxide 
(A1[OH]:) and with calcium phosphate (Cas[PO,]2) removed their ability to 
act as antigens in complement-fixation and precipitation tests for syphilis. The 
change was not due to a decrease in the contents of the phosphatides and fatty 
acids or to a change in their relative proportions. Addition of fatty acids or of 
cholesterol did not effect reactivation of the extracts. Kaolin and barium sulphate 
(BaSO,) did not influence the antigenic properties of phosphatides of beef heart 


or had only a very slight effect. 5 Davenccee 
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ALcoHOLIc ExTrRACTS OF BACTERIA IN THE FIXATION TEST FOR SYPHILIS. 
HERMANN Desus, Ztschr. f. Immunitatsforsch. u. exper. Therap. 72:373, 
1931. 


Lecithin increased the antigenic efficiency and removed the anticomplementary 
action of alcoholic extracts of tubercle bacilli in relation to homologous antiserum 
and syphilitic serum. Proper quantitative relations between the extracts and the 
lecithin and proper technic in diluting the mixture with saline solution were 
important. The antigenic efficiency approached, but did not equal, that of 
cholesterolized beef extract. Mixtures of lecithin and of alcoholic extracts of 
diphtheria bacilli and of colon bacilli fixed complement with syphilitic serum but 


less efficiently than extracts of tubercle bacilli. | Pace 


EvALuaTION oF SCARLET Fever ANTISERUMS BY BLANCHING. F. V. BorMANN 
and A. Worrr-EIsner, Ztschr. f. immunitatsforsch. u. exper. Therap. 72: 
411, 1931. 


By comparative tests with various dilutions of different serums on the same 
patients the conclusion is arrived at that there is a direct relation between the 
ability of the serum to produce blanching of the cutaneous eruption and its thera- 
peutic efficiency. Besides the dilution of the serum, the intensity and duration of 
the local effect must also be considered. The blanching phenomenon is due to a 
local antitoxic effect. (See articles by same authors on the blanching phenomenon 


in Ztschr. f. Kinderh. 51:550 and 560, 1931.) 


BroLoGcic DIFFERENTIATION OF MEAT BOILED FOR A LONG TIME. HERMANN 
RopENBECK, Ztschr. f. Immunitatsforsch. u. exper. Therap. 72:482, 1931. 


The antigen used for the preparation of the precipitating serum consisted of a 
mixture of chicken meat and an extract of the meat obtained by treating it with 
saline solution and subsequently with sodium hydroxide. An immune serum 
prepared with this antigen precipitated extracts of meat boiled for a long time, 
while the usual precipitating immune serums failed to do so. With the help of 
such a serum it was possible to establish the presence of chicken meat in the 
commercial preparations of chicken bouillon. Complement-fixing antibodies could 
not be demonstrated. An attempt to produce specific precipitating serums with 


meat extracts failed. 


THe THERMOSTABILITY OF ANTIBODIES. LEO OLITzkKI, Ztschr. f. Immunitats- 
forsch. u. exper. Therap. 72:498, 1931. 


Dilution of immune serums to 1: 100 protected the antibodies against the effect 
of heat equally well as the treatment with Bayer 205, with glycerin and with 
certain buffers as suggested by L. Silber, and had a wider range of applications. 
Protein-free antibody solutions, prepared according to M. Frankel and L. Olitzki, 
showed a marked resistance to heat of a character similar to that of diluted 
immune serums; treatment with Bayer 205, glycerin, etc., did not further increase 
their thermoresistance. The destruction of antibodies by heat is due to two factors: 
(a) coagulation of the proteins (in concentrated serums)—the coagulated particles 
take down the antibodies with them—and (b) direct destruction by heat (in highly 
diluted serums). This is well exemplified by the following experiment: Some of 
the agglutinins in a typhoid immune serum diluted 1:10, which were lost by 
heating, reappeared following treatment with hydrochloric acid and pepsin. The 
latter liberated the antibody by digesting the coagulated protein particles. The 
antibody destroyed by heat in a 1: 100 dilution of the immune serum could not be 
regained by the digestive action, its disappearance being here due to the direct 


action of the heat. lL Daviveoun 
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THe IMMUNOLOGIC RESPONSE OF SYPHILITIC RaABBITs TO Liporps. Lupwic 
PrUsENER, Ztschr. f. Immunitatsforsch. u. exper. Therap. 72:515, 1931. 


The frequently reported positive Wassermann reaction found for normal rabbits 
is due to an improper technic. With the author’s technic the reaction was 
regularly negative. Rabbits were treated with cow’s milk, goat’s milk, a non- 
specific milk preparation, an aqueous extract of guinea-pig kidney, an extract of 
the spirochetes of syphilis, and an aqueous extract of syphilitic rabbit testicles. 
Some of these rabbits were previously infected with syphilis, and their positive 
Wassermann reaction became negative. None of them developed a true positive 
Wassermann reaction, i. e., the ability to fix complement in the presence of 
alcoholic tissue extracts commonly used as antigens in the Wassermann test. 
Treatment with a mixture of lecithin and hog serum led to the development of 
positive Wassermann and Meinicke reactions, the latter appearing earlier than the 
former. The reagins so produced did not disappear after injections of arsphen- 
amine nor could they be removed from the serum by the Sachs method. 


I. DAvIDSOHN. 


Tumors 


SARCOMA OF THE SPLEEN. Louis Frank, Am. J. M. Sc. 183:77, 1932. 


Here have been added to the literature reports of two cases of sarcoma of the 
spleen, both being cases of the lymphocytic type. Sarcoma of the spleen may 
simulate pernicious anemia in its symptomatology and hemocytology. 


AutHoR’s SUMMARY. 


BENIGN TuMORS OF THE Broncnus. H. WeEssLER and CoLemMan B. Rasin, 
Am, J. M. Sc. 183:164, 1932. 


Based on a study of seventeen cases, we have sought to define a clinical picture 
of benign tumors of the bronchus. Our study has been concerned mainly with 
adenoma, which appears to be the commonest type of tumor encountered clinically. 
The following facts are emphasized: Care must be exercised in the microscopic 
diagnosis of these tumors lest they be mistakenly regarded as malignant. Benign 
tumors of the bronchus probably have a long period of latency during which 
there may be no symptoms of bronchial obstruction or bronchial irritation. In 
a considerable percentage of the cases this period is characterized by repeated 
hemorrhages. Aside from the symptoms of bronchial obstruction and infection, 
pulmonary hemorrhage is a frequent symptom of adenoma of the bronchus. This 
bleeding has certain characteristics that may suggest the diagnosis. When stenosis 
of a bronchus with infection of a lung has occurred, the clinical picture may be 
confusing. These clinical pictures are described. The prognosis of benign tumors 
of the bronchus depends on the early discovery and removal of the tumor, which 
may lead to prompt cure. When secondary inflammatory changes have occurred 
in the lung, the outlook is not good. Evidence is adduced which indicates that 
polypoid adenomas may undergo malignant degeneration. 


AuTHORS’ SUMMARY. 


MELANOMA OF THE MENINGES. N. C. Foor and P. Zeek, Am. j. Path. 7:605, 
1931. 


Two cases of melanoma, presumably primary in the meninges, are described. 
In one of them, a small primary tumor was shown in the choroid plexus with a 
copious petechial metastasis throughout the meninges of the brain and cord; the 
other was striking because of the presence of two good-sized tumors in the 
meninges, with metastasis to the lungs, a very unusual event in the case of cerebral 
tumors. It is believed that the facts brought out in the study of these cases 
point strongly to the validity of Masson’s argument as to the origin of melanoma 
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in the nervous system; these tumors had nothing to de with the skin, so far as 
we could ascertain, and they showed the presence of fibrils that could only with 
difficulty be interpreted as representing anything but fibrils in some way connected 


with peripheral nerves. 


On THE SILVER IMPREGNATION OF MELANOTIC Tumors. N. C. Foot, Am. J. 
Path. 7:619, 1931. 


The microscopic examination of material from normal skin and mucosa, a 
variety of nevi and several melanoblastomas by means of a thoroughly reliable 
silver impregnation seems to bear out Masson’s theory as to the relationship of 
pigmented moles and their malignant relatives to the nervous system. That the 
“Merkel-Ranvier,” or “nevus” cell, divisible into tactile cells of various sorts, and 
the cells of the nonmedullated nerve fascicula all represent various phases in the 
life of one cell type in these tumors seems fairly evident, if not proved. That 
these cells may take the form of scattered individuals, nests resembling Meissner 
corpuscles, melanoblasts or neurofibromatoid complexes seems clear. In malignant 
tumors, it is only natural to expect more or less atypical growth and anaplasia 
and a return to structures representing stages in the fetal development of the 
cell. Alveolar and gland-like structures seen in “melanocarcinomas” should not, 
therefore, prove to be a very disturbing note in the theory. The silver impregna- 
tion as a means of recognizing and classifying these tumors cannot be too highly 
recommended; it is simple in operation, and experiment proves that it can be 
successfully carried out at the first attempt. It is to be regretted that it cannot, 
as yet, be successfully applied to paraffin sections, but as experiments are now 
under way, this difficulty may be solved. The striking difference between the 
epidermal and the nevus cells, when impregnated by this method, is at once 
evident, the association of fibrils with the latter afford a reliable criterion that is 
immediately applicable. In closing, it would not be trite to reiterate Masson’s 
warning to investigators along these lines: Please do not rely on old, wornout 
methods while endeavoring to check up on this theory, but use those that Masson 


has perfected, or the one herein described. Ausese’se Somme 


MASSIVE UNATTACHED RETROPERITONEAL Tumors. G. H. HANSMANN and 
J. W. Bupp, Am. J. Path. 7:631, 1931. 


Seventeen retroperitoneal tumors that were not attached to adult urogenital 
organs are reported. All the tumors were similar to tumors that arise in the 
adult urogenital organs. Studies of retroperitoneal tumors collected from the 
literature integrated with the material of this paper have shown that almost all 
tumors that occur in adult urogenital organs may occur free along the course of 
development of the urogenital apparatus. The concept that they arise from 
remnants of the urogenital apparatus is the most logical explanation of their 


histogenesis. AUTHORS’ SUMMARY. 


PAPILLIFEROUS TUMORS OF THE THYROID GLAND AND OF ABERRANT THYROID 
TissuE. A. R. Moritz and F. Bayress, Am. J. Path. 7:675, 1931. 


One hundred and two papilliferous tumors of the thyroid gland or of aberrant 
thyroid gland tissue were studied and classified. Twenty-eight of these were from 
the Institute of Pathology of Western Reserve University and seventy-four were 
studied in published case reports from other courses. The differential character- 
istics of the various types are tabulated. These characteristics were not invariably 
present, but were the most commonly present. The papilliferous character of 
adenomas and malignant adenomas did not distinguish them from the non- 
papilliferous forms of those tumors so far as growth was concerned, while the 
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papilliferous cystadenomas and cystadenocarcinomas constituted a group of tumors 
having peculiar and characteristic growth. The term “papilliferous” as applied to 
tumors of the thyroid gland is significant only in connection with papilliferous 
cystadenomas and papilliferous cystadenocarcinomas. Aureoas’ Summary. 


MYELOMA WITH UNnusuaL AmyLorp Deposition. B. H. Paice, Am. J. Path. 
7:691, 1931. 


A case of multiple myeloma is reported with an associated extensive amyloidosis. 
Of interest, both clinically and pathologically, are the huge tumor-like masses 
that resulted from the deposition of amyloid in the striated muscles and about 
the shoulder joints. Worthy of note, also, are its presence in the spleen, kidneys, 
suprarenal glands, gastro-intestinal tract, heart, pancreas, reproductive organs, 
sympathetic ganglions and adipose tissue and its absence from the parenchyma 


of the liver. AuTHor’s SUMMARY. 


TuMORS OF THE ISLANDS OF LANGERHANS AND HypoGitycemia. M. G. SMITH 
and M. G. SerBet, Am. J. Path. 7:726, 1931. 


Pancreatic tumors producing hypoglycemia are composed largely of abnormal 
beta cells. In cases of hypoglycemia due to a pancreatic tumor of island tissue, 
the normal island cells are not overstimulated. From anatomic studies in these 
cases there is no evidence that the activity of the normal island cells is depressed, 
although clinical studies of the sugar tolerance suggest this in some cases. 
Adenomas resembling islands of Langerhans in their cellular arrangement, which 
give neither clinical nor anatomic evidence of functional activity, may occur 
Adenomas of the islands of Langerhans are not rare; even those with clinical 


symptoms are surprisingly frequent. Avemoes’ Summany 


PLACENTOMA IN YOUNG Rats AFTER GONADAL STIMULATION. M. C. SHELEs- 
NYAK, Am. J. Physiol. 98:387, 1931. 


Fresh extracts of beef anterior pituitary lobe were injected daily into young 
rats, and after four or five days the uteri were stimulated by threading. The 
injections were continued, and the animals examined on the third to the fifth day 
after this operation. With great uniformity, they showed deciduomatous nodules. 
Controls, in which a commercial extract of the pituitary gland was used instead of 
the fresh extract, failed to show these results. 


THE INFLUENCE OF HEREDITY ON THE OCCURRENCE OF CANCER IN ANIMALS. 
H. G. WE-ts, Ann. Int. Med. 4:676, 1931. 


The study of animals has shown beyond any question of doubt that heredity 
plays a great réle in determining not only whether animals will or will not 
develop cancer, but also what the type and location of the neoplasm will be. It 
has also been established that heredity may determine whether cancer will or will 
not arise from a fairly constant type of injury. As demonstrated by Loeb and 
others, the combination of the genetic background with the stimulation is the 
essential factor in the production of cancer. The observations of Slye would 
appear to indicate that susceptibility to cancer behaves as a mendelian recessive, 
and that resistance to cancer is dominant. The study of transplanted tumors in 
animals indicates that they obey laws different from those obeyed by the sponta- 
neous tumors of these animals. Histologically, the spontaneous neoplasms of 
animals present the same characteristics of growth as similar neoplasms present in 
human beings. WALTER M. Simpson. 
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HEREDITY OF CARCINOMA IN Man. A. S. Wartuin, Ann. Int. Med. 4:681, 
1931. 

There would appear to be in some human families a dominant inheritance of 
the cancer factor, while in other families this factor manifests itself as a recessive 
inheritance. The great variation in susceptibility found in different members of 
the same family may possibly be explained by the great complexity of the cancer 
character. It cannot be a single, simple mendelian character, but may consist of 
a combination of a large number of factors. It is uncertain that in man the 
inheritance of susceptibility to cancer is always mendelian. From the available 
evidence we are certain of two factors: constitutional susceptibility to neoplasm 
and local predisposition of the organ to cancer. The first determines that a 
man may develop cancer; the second determines the organ or tissue involved. An 
important fact in proof of the hereditary nature of susceptibility to cancer is the 
occurrence of symmetrical neoplasms in members of the same family. If con- 
stitutional predisposition and organic predisposition to cancer are necessary to 
the development of a cancer, we should expect to find in identical twins examples 
of neoplasms affecting the same organ and the same part of the organ. This is 
precisely what has been observed in a number of cases. 

From a proper interpretation of the influence of heredity of cancer in man it is 
necessary to consider at least four hereditary factors: the normal constitution 
resistant to blastoma; the pathologic constitution susceptible to blastoma; the 
normal resistant organ or tissue make-up, and the pathologic organ with cancerous 
predisposition. Each of these factors must be composite; no one is a simple unit 
factor in the mendelian sense. Each one represents large and complex genes in 
which a hundred or a thousand subsidiary factors may enter, which may mendelize 
independently or in combination. The old conceptions of dominant and recessive 
have lost their original significance as far as the inheritance of neoplasm in man 
is concerned. The possibilities of inheritance in the almost endless combinations 
that may result, the effect of diluent or intensifying combinations, the occurrence 
of lethal factors and their combinations, the action of the extrinsic factors of the 
environment and other modifying factors make the problem of the inheritance of 
carcinoma in man one beyond mathematical computation or prediction. The 
conception of mendelism that led Maud Slye to regard the inheritable susceptibility 
to tumor as a simple recessive unit character is all too primitive. Characters that 
show a dominant inheritance in several generations may be so modified that they 
thereafter show a recessive inheritance. Theoretically, the laws of Mendel have 
added much to the understanding of heredity, but their practical application in 
human heredity is limited because of the complexity of the problem. 


WALTER M. SIMPSON. 


GLAND EXTRACTS IN EXPERIMENTAL CARCINOMA AND SARCOMA OF ALBINO 
Rats. O. M. Gruuzit, Ann. Int. Med. 4:1589, 1931. 


Albino rats inoculated with Flexner-Jobling carcinoma, when treated with 
different extracts of suprarenal cortex, both with high and low epinephrine content, 
showed neither delay nor regression in the growth of the tumors as compared 
with untreated tumor-bearing rats or those treated with a nonspecific protein 
extract of ox testis.. Similar negative results were obtained with extracts of 
thymus. Extracts of suprarenal cortex, thymus, omental lipoid and ox testis 
neither inhibited growth nor caused regression of Jensen sarcoma in albino rats. 


WaLTER M. SIMPSON. 


Medicolegal Pathology 


POISONING OR SUDDEN NaturAL DeatH? Nevureiter, Beitr. z. gerichtl. 
Med. 11:32, 1931. 


Two apparently healthy men, 50 and 56 years old, respectively, entered a coffee 
house and ordered coffee and rolls. After one of them drank half a cup, he 
suddenly fell to the floor, dying instantly. His friend called for the ambulance. 
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About five or ten minutes later, the second man suddenly became pale and drawn, 
and fell over dead. The coffee and rolls were examined chemically, but no 
evidence of a poison was found. The autopsy in the first case revealed a marked 
occlusion of branches of the coronary arteries, with many myocardial scars and 
marked thinning of the posterior wall of the left ventricle. There was no evidence 
of poison either in the content of the stomach or in the other organs. The autopsy 
in the second case revealed a hypertrophied heart, with aneurysmal dilatation ef 
the anterior wall of the left ventricle and marked calcification of the coronary 
arteries. In addition, many old fibrous scars were found in the myocardium. The 
mouths of both coronaries were encroached on. The ascending aorta showed 
syphilitic aortitis. The content of the stomach and the various organs in this 
case were also examined chemically and revealed no traces of poison. The author 
states that the peculiar coincidence of the sudden death of the two friends in 
such a short interval could at first give rise to the suspicion of homicide and 
suicide. The autopsies, however, revealed that the sudden death of both was due 


ural causes, 
to natura O. SAPHIR. 


A RARE CAUSE OF SUDDEN DEATH: PRIMARY SCLEROSIS OF THE PULMONARY 
ARTERY IN A 12 YEAR Op Girt. F. Punticam, Beitr. z. gerichtl. Med. 
11:106, 1931. 


Sudden death of a 12 year old girl was the reason for a special investigation. 
Autopsy revealed marked arteriosclerosis of the pulmonary artery, with many 
small, yellow, circumscribed intimal thickenings, especially pronounced in both main 
branches. These branches were dilated and in some portions covered by mural 
thrombi, which were so large as to narrow their lumina markedly. The main 
pulmonary artery and the smallest branches showed no changes. In the course 
of the right pulmonary artery, several saclike dilatations were found. These 
dilated areas were filled with thrombi. Histologically, each of the larger branches 
of the pulmonary arteries showed a markedly thickened intima, which in places 
was twice as thick as the media. It consisted of a new formation of loose con- 
nective tissue. The internal elastic membrane was split in places, and the boundary 
between the media and the intima was not marked. The media also revealed a 
splitting of the intima and a new formation of connective tissue, with deposits of 
lime salts. Occasionally, small round cell infiltrations were noted in the media. 
The adventitia showed a perivascular infiltration by round cells. Regressive 
changes were not found. The heart was somewhat larger than normal. The 
right ventricle was larger than the left, dilated, its wall measuring 10 mm. in 
thickness, while the left ventricle measured 7 or 8 mm. The myocardium was 
normal. The ductus arteriosus was closed. The coronary vessels showed no 
changes. The peritoneal cavity contained 1,000 cc. of clear liquid. The liver, 
spleen and kidneys revealed marked chronic passive hyperemia. 

The history which was obtained after the autopsy revealed that the patient 
had otitis media when she was 9 months old. At the age of 3, there was noted 
for the first time a disease of the circulatory apparatus, which increased in later 
years. Cyanosis was always marked thereafter. There was no edema or anasarca 
until a half year before death. Bloody sputum was often observed. The opinion 
is expressed that the otitis media had produced chronic inflammation of the 
pulmonary artery, which primarily was hypoplastic. 


O. SAPHIR. 
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Society Transactions 


BUFFALO PATHOLOGICAL SOCIETY 
Regular Meeting, Feb. 12, 1932 
KORNEL TERPLAN, President, in the Chair 


SysTEMIC RETICULO-ENDOTHELIAL PROLIFERATIONS WITH TuUMOR-LIKE For- 
MATIONS IN A CASE OF CHRONIC LympHaTic LEUKEMIA. J. LOESCH. 


During the last few years several reports have been published dealing with the 
proliferation of the reticulo-endothelial cells in various pathologic conditions. An 
additional case of unusual systemic proliferation with tumor-like formations is 
described. 

The patient, about 47 years of age, a seaman, was admitted to the Buffalo 
City Hospital on July 1, 1931. He complained of shortness of breath, edema of 
the extremities and a sensation of pressure in the left upper quadrant of the 
abdomen. From the past history it was learned that he had a positive Wasser- 
mann reaction in 1925 when he applied for a position as a food-handler; there- 
after, vigorous antisyphilitic treatment was given until 1929, consisting of several 
courses of arsphenamine, bismuth and mercury and one malaria treatment of ten 
chills; all of this, however, was without any effect on the positive Wassermann 
reaction. In 1931, the patient noticed for the first time a mass in the left axilla. 
At the time of admission, on July 1, 1931, he presented general enlargement of 
all the lymph nodes; the spleen was palpable and extended a hand’s breadth below 
the costal margin; the lower extremities were markedly edematous. The red 
blood cell count was 3,655,000; the hemoglobin was 56 per cent (Sahli). The 
white cell count was 760,000. A differential count showed 100 per cent lympho- 
cytes; occasionally a cell much larger than a normal lymphocyte was seen, with 
three nucleoli. The diagnosis was: chronic lymphatic leukemia. The patient 
failed rapidly and died on July 13, 1931. The outstanding observations post 
mortem were: marked enlargement of all the lymph nodes, of the liver and of 
the spleen. The bone marrow was red. The spleen and liver exhibited whitish 
nodules ranging from 3 mm. to 1 cm. in diameter. On cross-section, some of the 
lymph nodes were reddish and some whitish. Histologic examination showed that 
two lesions were present. First, chronic lymphatic leukemia, and. second, marked 
proliferation of the reticulo-endothelial cells, forming intercommunicating strands 
in the spleen, liver and bone marrow and large nodules in the first two organs. 
The lymph nodes exhibited lymphatic leukemic lesions and, between the latter, 
large cell proliferations, bringing about nearly complete compression of the 
lymphatic tissue. At various points in the aforementioned cell proliferations 
phagocytosis of granular débris was exhibited, also red cells with pigment forma- 
tion. In none of the situations were transitions from the lymphatic leukemic cells 
to the described proliferating cells noted. The lesions were explained as having 
developed independently along with the chronic lymphatic leukemia. 


THE CEREBRAL RESPONSE TO OIL INJECTED INTO THE BRAIN SUBSTANCE IN 
Rassits. C. R. and G. M. Beck. 


Mineral oil, olive oil and rabbit fat were injected into the brain substance of 
seventeen rabbits. The animals were put to death from twenty-four hours to 
fifty-two days after the operations. The earliest reaction appeared to be a retro- 
gressive change in the oligodendroglia bordering the wounds, causing their nuclei 
to assume the form seen in polymorphonuclear leukocytes. The astrocytes grew 
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rapidly during the first three days and completed the walling off of the wounds in 
seventeen days, with but few glia in both radiating and parallel formation. The 
wounds tended to close with connective tissue and capillary reaction. The microglia 
produced the same rapid proliferation of fat granule cells as in stab wounds. The 
transformation of adventitial wall cells to microglia could be traced by the pro- 
liferation of adventitial wall cells in the perivascular spaces around twenty-four 
hour wounds and by the migration of these long, slender cells to the edge of the 
perivascular nervous tissue. The early migrated adventitial wall cell was char- 
acterized by the same morphology as it showed when present in the perivascular 
space. In wounds from two to five days old, the cells at the edge of the peri- 
vascular nervous tissue had increased in size and showed fine, barely perceptible 
filaments at the poles and from the cytoplasm about the nucleus. Immature 
bipolar forms with fine processes were also found in the nervous tissue at the 
edge of the wounds after four days, but elongated cells without processes were 
seen only at the edge of the perivascular nervous tissue. In older wounds and 
in uninjured parts of the brain, fully mature tripolar and multipolar cells were 
found at the edge of the perivascular. nervous tissue. Division of fully grown 
microglia was never seen nor were there found round cells coming from the walls 
of blood vessels and migrating into the nervots tissue. 

A complete report will appear in the Archives of Neurology and Psychiatry. 


MESENTERIC LYMPHADENECTASIS. JOSEPH M. HILt. 


A case of mesenteric lymphadenectasis in a white man, aged 60 years, was 
reported. 

Clinically, the patient exhibited the picture of cachexia with nausea, pain in 
the epigastrium and frequent bowel movements, but an excellent appetite; this 
condition had developed over a period of about four months. No diagnosis was 
made. The patient gradually grew weaker and finally became comatose and 
died. 

Post mortem, all the mesenteric lymph nodes as well as the retroperitoneal 
lymph nodes were found involved. They exhibited, grossly, a spongy, finely cystic 
appearance and ranged in size up to 2 cm. in diameter. Microscopically, the 
cystic appearance differentiated itself into distended, tortuous, communicating 
lymph node sinuses. The contents consisted of a homogeneous, thick, oily material, 
which stained red with scharlach R stain, but which was not doubly refractive. 
Not only were the lymph node sinuses entirely filled and distended by this lipoid 
substance, but also the lymphatic capillaries and lacteals in the intestinal mucosa. 

The cellular elements of these lymph nodes suggested generally a marked 
response of the reticulum in a proliferation of the reticulum cells with the frequent 
formation of giant cells. Plasma and mast cells were numerous. The architecture 
of the lymph nodule was entirely obliterated, leaving only lymphocytic cell collec- 
tions mingled with the cells described. Most of the nodes showed some few 
polymorphonuclear leukocytes, but in a number of the particularly smaller ones 
near the pancreas, the polymorphonuclears were the dominant type of cell; adjacent 
lymph vessels were found plugged with leukocytes, and a bacterial stain of this 
tissue showed numerous gram-positive streptococci. 

The lymphadenectasis was interpreted as the result of obstruction in the 
lymphatic system proximal to the lymph nodes, the exact location of which could 
not be determined. 

The cachexia might ke accounted for by this obstruction. 

Death resulted from the terminal type of hypostatic pneumonia. 


A Case or GENERALIZED Frierosis Cystica oF BONE ASSOCIATED WITH TUMOR 
OF A PARATHYROID GLAND. RAYMOND S. ROSEDALE. 


A case of generalized fibrosis cystica of the bone associated with tumor of a 
parathyroid gland in a white woman, aged 50 years, was presented. The clinical 
symptoms were marked loss of weight, polyuria, constipation, weakness, fatiga- 
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bility, and pain over the knees and right tibia. Physical examination revealed 
a firm nodule in the posterior aspect of the right lower thyroid lobe, emaciation, 
and tenderness over the calcanea and the right tibia. X-ray pictures revealed 
cystic areas in the ribs, clavicle, scapulae, tibiae and mandible, vacuolization of the 
skull, and generalized loss of density of the bones. The blood calcium was 
16.5 mg., and the phesphorus 2 mg. per hundred cubic centimeters of blood. 

The bone lesion on biopsy showed only osteoid tissue with some vacuolization, 
many osteoclasts, and active osteoblasts around the margin of the osteoid tissue. 
There was considerable fibrous tissue interspersed throughout. 

The parathyroid tumor on removal was found to measure 2 by 1 by 1 cm. It 
was yellow in color and firm in consistency, with some cystic areas. The histologic 
diagnosis was: adenomatous hypertrophy with cystic degeneration of a parathyroid 
gland. 

Acute urinary suppression developed, and the patient died four days aiter 
operation. Autopsy was refused. 


MassIVE ATELECTASIS OF THE LUNG FOLLOWING BRONCHIAL OBSTRUCTION BY 
CALCIFIED TUBERCULOUS TRACHEOBRONCHIAL LympH Nopes. S. SANES 
and WARREN S. SMITH. 


An unusual case of massive atelectasis with induration of the entire right lung 
following complete obstruction of the right main bronchus by tuberculous calcified 
lymph nodes was presented. A white woman, 37 years of age, became ill when 
she was 22 years old with an acute condition of the right side of the chest. 
Examination at that time showed dulness and displacement of the heart to the 
right side. No fluid was obtained on aspiration. In the next fifteen years, the 
findings in the chest remained unaltered, and provoked the diagnosis of pulmonary 
tuberculosis with fibrous changes and adhesions, and pleurisy with effusion. On 
no occasion were tubercle bacilli found in the sputum. Except for a mild dyspnea, 
the patient suffered little change in her general health. Death was finally due 
to lobar pneumonia (pneumococcal) of the left lung. 

Autopsy revealed complete obstruction of the right main bronchus throughout 
its whole course, due to complete calcification of the right lower and upper tracheo- 
bronchial lymph nodes following tuberculosis, marked collapse-induration of the 
whole right lung, with total adhesive pleuritis; dextroposition of the heart, com- 
pensatory hypertrophy and emphysema of the left upper lobe, an old tuberculous 
focus in the apex of the left upper lobe, a few tuberculous nodules in the left 
bronchopulmonary and tracheobronchial lymph nodes, lobar pneumonia with 
fibrinous pleuritis of the left lower lobe, a few gray tubercles in the liver and left 
kidney, a slight, firm splenic tumor and bilateral serous cystomas of the ovary. 

It is intended to publish a complete report in the American Review of 
Tuberculosis. 


PREGNANCY FOLLOWING PROLONGED USE oF Rapium. Louris A. SIEGEL. 


The case that I am presenting is of interest from the physiologic, pathologic 
and clinical aspects. The patient, aged 37, a gravida for the fourth time, gave 
birth to her last previous child in 1922. For the next five months following her 
delivery, she had profuse flowing spells, for which she was curetted with the 
insertion of radium sufficient to produce an amenorrhea for two years. The 
histologic diagnosis of the scrapings was simple glandular hyperplasia. From 
1924 to the time of writing the patient menstruated irregularly, missing from 
one to two months. 

In 1930, she became pregnant. The expected time of delivery was very 
uncertain, and on Jan. 22, 1931, it was decided, following an examination, to 
perform a cesarean section. The indication for this procedure was the condition 
of the cervix, which was found to be markedly contracted and hard. It was 
believed that the cervix was fibrosed to a point that would not permit sufficient 
dilatation to allow delivery through the birth canal. At the operation, when the 
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uterus was cut into, the muscle wall showed evidence of a marked increase of 
fibrous tissue. A supravaginal hysterectomy was performed and when the cervix 
was cut across, the fibrosis was very marked, which corroborated the preoperative 
clinical impression. Both ovaries were markedly shrunken and elongated. A 
normal, healthy baby, weighing 8 pounds and 8 ounces (3,856 Gm.), was delivered. 
The postoperative convalescence was uneventful, and at the time of writing the 
patient is perfectly well. 

This case illustrates, first, the injudicious and incorrect use of radium. 
Secondly, it demonstrates the possibility of the development of normal ova after 
prolonged interference with this function. This is in accord with the work of 
Dr. Douglas P. Murphy of Philadelphia, who has shown the effects of the x-rays 
and radium on animals before, during and after conception. Thirdly, the specimen 
is of interest as the lower segment and upper part of the cervix show a marked 
increase in fibrous tissue distributed around each muscle bundle and between the 
fibers. With a control specimen which had not been subjected to radium, van 
Gieson sections show a marked increase in the fibrous tissue in the case reported. 
Fourthly, cesarean section, in all cases presenting similar clinical findings, is the 
procedure of choice, as shown by histologic examination of the specimen. 

This case is being reported by courtesy of Dr. Francis C. Goldsborough. 


An Unusuat CASE OF SEVERE Pyemic EmBOLIC CHOLECYSTITIS WITH 
MULTIPLE LESIONS IN THE GALLBLADDER LEADING TO PERFORATION AND 
LocaLizED PERITONITIS. K. TERPLAN and S. SANEs. 


The gross specimen and microscopic slides were presented. A complete report 
will be published in this journal. 
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Book Reviews 


Cytology and Cellular Pathology of the Nervous System. Edited by Wilder 
Penfield, Professor of Neurology and Neurosurgery, McGill University, 
Montreal, Canada. Volumes 1, 2 and 3. Cloth. Price, $30 net. Pp. 1,280, 
with 886 illustrations, 15 in colors. New York: Paul B. Hoeber, Inc., 1932. 


This is the third in a series of works on cytology issued by the same publisher, 
the earlier being the “Handbook on Microscopic Technique,” edited by C. E. 
McClung, and “Special Cytology,” edited by E. V. Cowdry, now in its second 
edition. The present work is dedicated to Ramon y Cajal, the great leader in 
neurocytology. 

The volumes before us are the products of internationally cooperative author- 
ship by twenty-six neurocytologists in Canada, France, Germany, Holland, Spain, 
Sweden and the United States. The result is a comprehensive exposition in about 
thirty sections or chapters of the results of modern methods of studying the 
minute structure of the nervous system, including blood vessels, membranes, nerve 
sheaths and other structures not necessarily derived from neuro-epithelium. Each 
of the authors has handled his subject or subjects as seemed best to him. Each 
section Or chapter has its own analytic table of contents, independently numbered 
illustrations and bibliography. To review each section separately is not feasible, 
and the most that may be done is to indicate briefly the scope and nature of the 
contents. 

The first two volumes deal with the normal cytology and the generai pathologic 
cytology of the nervous system and related structures, but the complete microscopic 
anatomy peculiar to any definite disease is not described. The sections come 
in this order: the general character of the neuron (Cowdry); the principles of 
the development of the nervous system (Kappers, Amsterdam) ; sensory ganglions 
and cranial and spinal nerves, normal and pathologic (de Castro, Madrid); the 
histopathology of nerve cells (Bielschowsky, Berlin); sheaths of the peripheral 
nerves, nerve degeneration and regeneration (Nageotte, Paris); nerve endings (de 
Castro, Madrid); nerves of blood vessels, heart, meninges, digestive tract and 
urinary bladder (Stohr, Jr., Bonn) ; neuroglia, normal and pathologic (Penfield) ; 
microglia (del Rio Hortega, Madrid); choroid plexus and ependyma (Agduhr, 
Uppsala) ; cerebrospinal blood vessels (Cobb) ; the meninges, with special reference 
to the cell covering of the leptomeninges (Weed) ; pineal gland (del Rio Hortega) ; 
the hypophysis (Bucy); retina, choroid and sclera (Arey); the optic nerve 
and papilla (Cone and MacMillan). 

The third volume is devoted to neoplasms, malformation and hematogenous 
reactions. The sections are as follows: cellular types in primary tumors of the 
brain (Bailey) ; tumors of the sheaths of the nervous system (Penfield) ; primary 
tumors of the spinal cord and intradural filum terminale (Kernohan); tumors 
of the optic nerve (Verhoeff); tumors of the retina (Grinker); tumors of the 
choroid and allied tumors (Friedenwald) ; neuroblastic tumors of the sympathetic 
nervous system (Bielschowsky, Berlin); neural proliferations in the vermiform 
appendix (Masson); tumors of the hypophysis (Bailey); malformation in the 
central nervous system—tuberous sclerosis, amaurotic family idiocy, aplasia 
axialis extracorticalis congenita, encephalitis periaxialis diffusa (Globus); hydro- 
cephalus and the atrophy of cerebral compression (Penfield and Elvidge) ; inflam- 
matory cells in the central nervous system (Greenfield, London); the cells in 
the cerebrospinal fluid (Boyd). 

As pointed out by the editor in his preface, multiple sclerosis, muscular atrophy 
and other diseases are not considered. In a future edition it may be possible, 
perhaps, to make the presentation more complete on the pathologic side. 
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The illustrations merit commendation. They are placed in the text except 
in the case of the section on the retina, choroid and sclera, which is provided with 
eighty-three figures on six plates. 

New or at least unfamiliar words are not infrequent. As examples that should 
receive the attention of the medical lexicographer may be mentioned: allocortex, 
archicortex, clasmatodendrosis, hygrophora, hyperepiphysia, hypo-epiphysia, iso- 
cortex, lemnoblasts, neurocrinia, neocortex, oligoglia, pachygyria, paraphysis, patho- 
clisis, pituicyte, pyronephore, sterocilia, sympathoblastoma, sympathogonia, sym- 
pathogonioma. 

The pages are numbered consecutively through the three volumes, and there 
is a general index at the end of the third volume. It would have been advantageous 
to have indicated on the back of each volume the pages it contains. Of course, 
this defect may be remedied easily by pasting on the back of volume 2 a slip of 
paper giving the pages within its covers. 

The book will be an invaluable source of information and guidance to the 
student and to the investigator of normal and pathologic neurocytology. The 
pathologist will welcome especially the sections on tumors and the illuminating 
discussions of the new classifications. To quote the editor: “It [the book] 
presents such insight into the field of future advance as may be granted to those 
who are contributing seriously to contemporary study of the normal structure 
and pathological variations of the nervous system.” 


Microscopic Slide Precipitation Tests for the Diagnosis and Exclusion 
of Syphilis. By B. S. Kline. Price, $2.50. Pp. 124. Baltimore: Williams 
& Wilkins Company, 1931. 


This book is an illustration of how not to write a laboratory guide dealing 
with the procedure of only one of numerous tests for the laboratory diagnosis 
of syphilis and how not to publish a book intended for workers trained in the 


technological field of one of the most responsible branches of medical laboratory 
technology. Many controversial issues of importance are dealt with in positive, 
almost final terms, all favorable to the test of the author. Certain important 
theoretical phases of the work are dealt with in chapters of 1 or 1% pages, hardly 
deserving the dignified name of a chapter. The volume is disproportionately 
illustrated, and the illustrations are wastefully large. The illustrations on pages 
2, 36, 45, 48, 54, 60 and 63 may serve their purposes at an exhibition, but detract 
from the dignity of the book and reflect on the adequacy of the training of 
“serologists interested in practical” laboratory work, for whom, according to the 
author’s preface, the volume was ostensibly written. Of the 124 pages (from 
cover to cover) constituting the volume, 40 are either blank or given to pictures; 
12 are given to the preface, table of contents, list of illustrations, references and 
index, and about 10 are given to table compilations. Less than half of the book 
is given to solid print. The book, in short, is a hybrid between a grade school 
self-instructor in manual training and an attempt to give a scientific foundation 
to a mere modification or improvement of a preexisting serologic technical 
procedure. 
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Books Received 


Tue AETIOLOGY OF TuBERCULOsIS. By Dr. Robert Koch. A translation 
from the German of the original paper announcing the discovery of the tubercle 
bacillus, read before the Physiological Society in Berlin, March 24, 1882, and 
published in the Berliner klinische Wochenschrift, 1882, XIX, 221, specially pre- 
pared for The American Review of Tuberculosis, March, 1932, by Dr. and Mrs. 
Max Pinner. With an introduction by Dr. Allen K. Krause. Price, cloth, 50 cents. 
Pp. 48, with 8 illustrations. New York: National Tuberculosis Association, 1932. 


NEOPLASMS OF DOMESTICATED ANIMALS. By William H. Feldman, D.V.M., 
M.D., Division of Experimental Surgery and Pathology, the Mayo Foundation, 
Rochester, Minn. With a foreword by Charles H. Mayo, M.D. Cloth. Price, $6, 
net. Pp. 410, with 193 illustrations. Philadelphia, W. B. Saunders Company, 1932. 


TECHNIQUES DE LABORATOIRE APPLIQUEES AUX MALADIES DE LA DIGESTION 
ET DE LA NUTRITION. Par Labbe, Labbe et Nepveux. Price, 140 francs. 
Pp. 886. Paris: Masson & Cie, 1932. 


A TExTBook oF GENERAL BactTerRIoLoGy. By Edwin O. Jordan, Ph.D., 
Professor of Bacteriology in the University of Chicago and in Rush Medical 
College. Price, $10. Pp. 819, with illustrations. Edition 10, entirely reset. 
Philadelphia: W. B. Saunders Company, 1931. 


METHODS AND PROBLEMS OF MEDICAL Epucatrion. Series 20, The Rocke- 
feller Foundation, 61 Broadway, New York, 1932. 


Mass UND ZAHL IN DER PATHOLOGIE. Von Professor Dr. Robert Roessle, 
Direktor des Pathologischen Instituts der Universitat Berlin und Dr. Frédéric 
Roulet, Oberarzt am Pathologischen Institut der Universitat Berlin. Price, paper 
covers, 16 marks; bound, 20 marks. Pp. 144. Berlin: Julius Springer, 1932. 


Tue Lire oF Epwarp JENNER, M.D., F.R.S., NATURALIST AND DISCOVERER 
oF Vaccination. By F. Dawtrey Drewitt. Price, $2. Pp. 127, with portrait. 
New York: Longmans, Green & Co., 1931. 


PriMARY CARCINOMA OF THE LUNG: BRONCHIOGENIC CANCER: A CLINICAL 
AND PATHOLOGICAL Stupy. In two parts. By B. M. Fried, M.D., Peter Bent 
Brigham Hospital, Boston. Price, cloth, $5. Pp. 247, with 95 illustrations. 
Baltimore: Williams & Wilkins Company, 1932. 


Microscopic Stipe PRECIPITATION TESTS FOR THE DIAGNOSIS AND Exctu- 
SION OF SypHitis. By B. S. Kline, M.D., Chief of Laboratories, Mount Sinai 
Hospital of Cleveland, Assistant Professor of Pathology, Western Reserve Uni- 
versity. Price, $2.50. Pp. 99. Baltimore: Williams & Wilkins Company, 1932. 


HISTOPATHOLOGY OF THE CENTRAL NeERVvOous System. An Introduction by 
Means of Typical Microphotographs and a Short Text by Prof. Dr. L. Bouman 
(Utrecht) and Prof. Dr. S. T. Bok (Leiden). Price, 25 florins. Pp. 37, with 
212 illustrations. Utrecht: A. Oosthoek’s Publishing Co., 1932. 


PuysrtoLocy or Bacteria. By Otto Rahn, Professor of Bacteriology, Cornell 
University, Ithaca, N. Y. Price, cloth, $6. Pp. 438, with 42 illustrations. 
Philadelphia: P. Blakiston’s Son & Company, Inc., 1932. 


TUBERKULOSE ALS SCHICKSAL: EINE SAMMLUNGPATHOGRAPHISCHER SKIZZEN 
von Carvin Bis Ktasunp, 1509-1928. Von Dr. Erich Ebstein. Mit einer 
Einfihrung von Georg B. Gruber. Price, 6.50 marks; bound, 8 marks. Pp. 184, 
with 8 tables. Stuttgart: Ferdinand Enke, 1932. 
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indicates an original article in the Archives. 
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and society transactions. Subject entries are 
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Abnormalities: See Anomalies and Deformities 
Abortion and automobile accidents, 844 


Abscesses, experimental, in rabbit; cytology 


and drainage, *899 
Accidents, abortion and automobile accidents, 
844 


fatal automobile accidents, 845 
legal and social medicine of automobile acci- 
dents, 
peculiar injury of skin due to automobile ac- 
cident, 524 
Actinomycosis of stomach and liver, 669 
Adamantinoma of craniopharyngeal duct, 674 


Adenoma, basophilic adenoma of hypophysis 
with associated pluriglandular syndrome, 


om with multiple bone metastases, 


of islands of Langerhans with hypoglycemia, 
successfully removed, 175 


toxic adenomatous thyroid with persistent 
thymus presenting unusual anatomical fea- 
tures, 848 


Adrenals: See Suprarenals 


Agglutination, hemagglutinating properties of 
urease, 170 
Agglutinins, how is _ occurrence of iso- 
agglutinins regulated? 343 
serology Ka isoagglutinin subgroups A, and 


2 


of agglutinins in normal persons, 


Agranulocytosis: See Angina 


Alcohol, effect of diacetone alcohol on liver of 
rat, *707 


Alkali, simple titrimetric method for determina- 
tion of alkali reserve in serum, 161 


Allergy: See Anaphylaxis and Allergy 


Alpers, B. J.: Functions of glia in secondary 
degeneration of spinal cord ; oligodendroglia 
as phagocytes, *23 


Amebiasis, early lesions in man, monkeys and 
cats, 826 
Amniotic sac contents in lungs of infants, 660 


Anaphylaxis and Allergy; action of serum 
lipoids in anaphylactic experiment with 
guinea-pig, 343 


anaphylaxis to diphthera 
transfer experiments, 841 


congenital anaphylaxis in guinea-pig, 343 
granuloma-like allergic inflammation, 342 
identity of house dust allergen, 344 


influence of reticulo-endothelial blockade on 
anaphylaxis, 342 


local anaphylactic inflammation in 
pericardium, heart and aorta, 836 


toxin; passive 


rabbit 


Anaphylaxis and Allergy—Continued 
morphology of phenomena of hypersensitivity 
and immunity, 172 
nature of, 1003 
serum disease, etiology of, 840 
serum sickness in rabbits, 340 
serum sickness, precipitinogen and precipitins 
in relation to, 835 
Anemia, aplastic, 332 
idiopathic hypochromemia, 324 
pernicious, effect of liver treatment on 
changes in spinal cord in, 661 
primary hypochromic anemia 
normoblastic anemia), 324 
regeneration of red cells following copper and 
iron therapy, 681 
Aneurysm, aortic, rupturing into conus arterio- 
sus of right ventricle, 328 
cerebral, and cortical herniation, 328 
dissecting, 817 
mycotic, at root of aorta in subacute bac- 
terial endocarditis, 535 
occlusion of great vessels of neck in syphili- 
tie aortitis with aortic and innominate 
aneurysms, 851 
Angina, agranulocytosis, 337, 669 
agranulocytic, myeloid cell hyperplasia of 
bone marrow in, 816 
Angioma of pia of cerebellum, 349 
Anomalies and Deformities; congenital mal- 
developments: atresia of small intestine ; 
ventral hernia; maldevelopments of cere- 
bellum; complete and unilateral absence of 
vertebral bodies, 993 
hereditary ectrodactylism, 655 
Anthrax, effect of bacteriophage on anthrax in 
white mice, 999 
Antibodies: See Antigens and Antibodies 
Antigens and Antibodies; antibodies in cold- } 
blooded animals, 516 
antigens of red blood cell stroma, 516 


can conditional reflexes of Pawlow stimulate 
production of immune antibodies? 518 


effect of oral immunization on formation of 
humoral antibodies, 1005 

hemolytic antibodies, binding of, 517 

influence of exhaustion on antibody produc- 
tion and on course of infection, 1006 

influence of simultaneous introduction of 
various antigens on immunity, 515 

old and young antigens and iso-antibodies of 
old age, 174 

production of antitoxin on addition of non- 
specific substances to antigen, 1003 


quantitative relations in lipoid-antibody pro- 
duction following combined immunization, 


(erythro- 


thermostability of antibodies, 1008 


Antileukocytic serum, action of, on tissue cul- 
tures, *584 


Antitoxins, method for increasing and prolong- 
ing production of antitoxins in horses, 841 


Antopol, W.: Foreign body granuloma due to 
spores of lycopodium, 188 


Aorta, cylindric narrowing of descending part of 
thoracic aorta as result of mesaortitis, 160 
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Aorta— Continued 
idiopathic cystic medial necrosis of, 506 
local anaphylactic inflammation in rabbit 
pericardium, heart, and aorta, 836 
medial degeneration in aorta of rabbit pro- 
duced by diphtheria toxin, *543 
truncus solitarius aorticus, 659 
Aortitis, occlusion of great vessels of neck in 
syphilitic aortitis with aortic and innomin- 
ate aneurysms, 851 
Syphilitic complications of, 523 
Apfelbach, C. W.: Experimental infarction of 


glomeruli in dogs; blood pressure in 
chronic renal insufficiency, *255 
Appendix, melanosis mucosae appendicis vermi- 
formis, 817 
Applebaum, M.: Commercial bacteriophage 
products, 685 
Influence of blood and exudate on action of 
bacteriophage against colon bacillus, 685 
Arsphenamines, icterus due to, 989 
Arteries: See also Aneurysm; Aorta; Arterio- 
sclerosis; Blood pressure; Embolism; 
Thrombosis 
calcified, reorganization in walls of, 506 
coronary ; familial tendency of coronary dis- 
ease, 655 
inflammation; case. of generalized necrosing 
arteritis, 353 


pulmonary, obliteration of peripheral 
branches of, 991 

pulmonary, syphilis of, 668 

rare cause of sudden death; primary sclerosis 
of pulmonary artery in 12 year old girl, 
1013 


Arteriosclerosis, rare cause of sudden death; 
primary sclerosis of pulmonary artery in 12 
year old girl, 1013 


renal, and hypertension, 665 
Arthritis, bacteriology of blood in infectious 
arthritis, 668 
deformans, experimental, 509 
deformans (Still’s disease), 158 


streptococcal agglutinins in chronic infectious 
arthritis and rheumatic fever, 339 


symptomless occurrence of tubercle bacilli in 

tonsils with recurrent arthritis and retro- 
bulbar neuritis, 511 

Asbestosis: See Pneumoconiosis 

Aspergillus, radiate formation due to hypho- 
mycete (Aspergillus?) as seen in pulmonary 
granulomatosis of capybara (hydrochoerus 
hydrochoerus) ; nature of fungus incrust- 
ments in general, *725 

Atelectasis: See Lungs, collapse 

Automobile accidents: See Accidents 


Autopsies of unusual! interest, 351 
unexpected autopsy results in unexpected 
deaths, 350 


BCG: See under Tuberculosis 
Bacillus: See Bacteria 


Bacteria: See also Diphtheria bacilli; Tubercle 
Bacilli; ete. 


acid-fast bacteria, behavior in oil and water 
systems, 829 


acid-fast bacteria in soils, 668 


acid-fast microorganisms, 1000 

aertrycke, spontaneous and experimental in- 
fection of pigeons with, 509 

aertrycke, strain with unusual epidemic char- 
acters, 1 

agglutination of Bacillus sordellii and Clostri- 
dium oedematoides, 834 
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Bacteria—Continued 
Brucella abortus, 829 
ae abortus, lethal rates for strains of, 


Brucella antibodies in human serum, 170 
Brucella group, double infection by, 1001 
coli-like organism, variation of, 667 


coli, influence of blood and exudate on action 
of bacteriophage against colon bacillus, 685 


coli, skin reactions to colon bacillus and its 
toxic products, 840 


granulosis and trachoma, 510 
—e of reaction of urine on growth of, 


mycobacterium, ergosterol content of, 1000 
mycobacterium (Sp?) isolated from pleura, 
666 


Bacteriophage adaptation, 666 
oe and elution of fowl-pox virus and, 
83 


as therapeutic agent in staphylococcus bac- 
teria, 686 

cataphoresis experiments with protein-free 
suspensions of a bacteriophage and fowl- 
pox virus, 510 


commercial bacteriophage products, 685 
effect of, on anthrax in white mice, 999 
influence of pus and blood on action of, 999 
electrical charge of, 829 


influence of blood and exudate on action of 
bacteriophage against colon bacillus, 685 


recovery of bacteriophage from filtrates of 
heated spore-suspensions, 828 


Balé, J.: Encephalitis of dogs with Eck fistula 
fed on meat, *80 


Basedow’s Disease: See Goiter, exophthalmic 


Beck, G. M.: Cerebral response to oil injected 
into brain substance in rabbits, 1014 


Beriberi, researches on, 988 


Bile, discharge of bile into duodenum, 656 


duct, biliary cirrhosis with atresia of external 
bile ducts and absence of spleen, 360 


-, mixed carcinoma of ductus choledochus, 


ducts, congenital! atresia of duodenum with 
duplication of bile and pancreatic ducts, 992 


ducts, tumors of extrahepatic bile ducts, 346 


Pigments, hemagglutinating and hemolytic 
qualities of bile pigments, 161 


Bilirubin formation in tissue cultures, 508 


Biopsies, are biopsies on malignant tumors 
dangerous? 349 


Birth palsy, cerebral birth palsy, 329 
Bladder, combined congenital eéxstrophy of 
female urinary bladder and cloaca, *926 


production of tumors in urinary bladder in 
rats, 349 


Blastoma, renal, with cranial metastasis, 681 
Blood: See also Erythrocytes; Leukocytes 
alkali reserve in serum, simple titrimetric 
method for determination, 161 


animal experiments on localization of blood 
reservoirs, 155 


bacteriology of, in infectious arthritis, 668 


calcium and phosphorus intake in hypercal- 
cemia and hyperphosphatemia due to ir- 
radiated ergosterol, 822 


changes in blood volume in experimental 
shock, 825 

changes produced in reducing substances of 
blood by irradiation, 823 

coagulation time, exact method for determina- 
tion of, 525 
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Blood—Continued 
coaguloflocculation test for malignant tumors, 
*106 


colorimetric micromethod for determination of 
sulphur in deproteinized blood filtrate, 161 

diffusibility of proteins of normal and patho- 
logic plasma, 822 

does hemophilic blood contain an excess of 
anticoagulant? 985 

effect of epinephrine on iodine concentraiton 
of blood, 824 

fats and lipoids, experimental edema and 
lipemia produced by repeated bleeding, *415 

groups, action of various fabrics on isohemo- 
agglutination, 673 

groups, concerning factors M and N of Land- 
steiner and Levine, 173 

groups in tuberculosis, 163 

groups, medicolegal importance of serologic 
M and N factors of Landsteiner and Levine, 
673 

influence of H-ion concentration on serum 
precipitin test, 845 

lipase, diatase and esterase in multiple 
sclerosis, 821 

microdetermination of lecithin in blood and 
plasma, 823 

monocytes in inflammatory exudate and in 
granulation tissue, 504 

mononuclear erythrophagocytosis in blood of 
new-born infant, 659 

preservative for small blood samples sent 
through mails, 181 

pressure, experimental infarction of glomeruli 
in dogs; blood pressure in chronic renal in- 
sufficiency, *255 

pressure, high, and renal arteriosclerosis, 665 

proteins, fraction-specificity and  species- 
specificity of serum proteins, 174 

quantitative development of group-specific re- 
ceptors in serum of new-born infant, 514 

rapidity of interchange between blood and 
lymph in dog, 985 

relationship between bactericidal action of 
blood and  coagulation-inhibiting sub- 
stances, 1005 

serum, surface tension of, 825 

stream, disappearance of living bacteria from, 
835 


sugar, adenoma of islands of Langerhans with 
hypoglycemia, successfully removed, 175 


sugar, hyperglycemia in experimental infec- 
tion, 155 


transfusion; reactions following transfusion 
of blood with urinary suppression and 
uremia, 655 


tubercle bacillemia in diseases of central 
nervous system, 511 


uric acid in blood serum, methods of de- 
termination, 162 


vessels, elastic layer in cerebral vessels of 
new-born and of children, 156 


Bolker, H.: Sarcoma-like tumor of pleura, 534 
Dene, See of tibia of new-born child, 


effect of viosterol on, 154 


generalized fibrosis cystica of bone associated 
with tumor of parathyroid, 1015 


hematoporphyrosis of, experimental. 990 

lymphogranulomatosis of bones, 332 

marrow in fasted and polyneuritic pigeons, 
326 


myeloid cell hyperplasia of bone marrow in 
agranulocytic angina, 816 

origin and antiquity of syphilis; evidence 

from diseased bones; a review, with some 

new materia) from America, *779, *931 
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Bone—Continued 
Paget's disease and osteogenic sarcoma, 675 
simple method for macerating bone, 


Tare osseous dystrophy (Morquio), 816 
Boox Reviews: 

Annals of Pickett-Thomson Research Labora- 
tory. Volume 6. Pathogenic Streptococci. 
Réle of Streptococci in Scarlet Fever; D. 
Thomson, and R. Thomson, 365 

Association francaise pour l’étude du cancer. 
Atlas du cancer. Neuviéme et dixiéme fasci- 
cules. Les tumeurs des centres nerveux et 
des nerfs périphériques; G. Roussy and C. 
Oberling, 364 

Asthma and Hay Fever in Theory and Prac- 
tice. Part I. Hypersensitiveness, Anaphy- 
laxis, Allergy; A. F. Coca. Part 2. Asthma; 
M. Walzer. Part 3. Hay Fever; A. A. 
Thommen, 854 

Cancer; Its Origin, Its Development and Its 
Self-Perpetuation ; W. Meyer, 190 

Cytology and Cellular Pathology of Nervous 
System; W. Penfield, 1018 

Ein bewegtes Gelehrtenleben. Erinnerungen 
und Erlebnisse, Kiampfe und Gedanken ; Otto 
Lubarsch, 541 

Gundriss der Entwicklung der Menschen; A. 
Fischel, 364 

Intracranial Pyogenic Diseases: Pathological 
and Clinical Study of Pathways of Infection 
from Face, Nasal and Paranasal Air-Cavi- 
ties; A. L. Turner and F. E. Reynolds, 361 

Microscopic Slide Precipitation Tests for Diag- 
= and Exclusion of Syphilis; B. S. Kline, 
10 

Osler and Other Papers; W. S. Thayer, 365 

Pathologic und Klinik in Einzeldarstellungen. 
L. Aschoff, H. Elias, H. Eppinger, C. Stern- 
berg and K. F. Wenckebach. Band IV: 
Thrombose; ihre Grundlagen und ihre Be- 
deutung; A. Dietrich, 688 

Recent Advances in Bacteriology and Study of 
Infections ; J. H. Dible, 855 

Studien tiber die Entstehung und den Verlauf 
der Lungenkrankheiten ; N. P. Tendeloo, 539 

System of Bacteriology in Relation to Medi- 
cine; Medical Research Council. Volume 6: 
Immunity, 190 

Thomsen Hemagglutination Phenomenon: Pro- 
duction of Specific Receptor Quality in Red 
Corpuscles by Bacterial Activity; V. Fried- 
enreich, 688 

Tumors of Bone; C. F. Geschickter and M. M. 
Copeland, 852 

Tumors of Breast: Their Pathology, Symptoms, 
Diagnosis and Treatment; G. L. Cheatle, W. 
Prizeman, and M. Cutler, 362 

Books Received, 192, 366, 690, 1020 
Brain, antigenic relationship of lipoids from 
brain and testicle, 529 

cavernous hemangioma of, 842 

elastic layer in cerebral vessels of new-born 
and of children, 156 

fibroblastoma of, primary, 675 

ganglioneuroma of, 843 

neurinoma of pia mater of brain, 177 

progressive pallidal degeneration, new clinico- 
pathologic syndrome, 661 

response to oil injected into brain substance 
in rabbits, 1014 

structural changes in brain of dogs in rapid 
carbon monoxide asphyxia, 180 

tumors of muscle type; report of group of 
cases with reference to metastasis of leio- 
myosarcoma to brain, *857 


Breast, cancer in male, 2 cases, 176 


Brewer, J. I.: Granulosa cell hyperplasia of 
ovary, 851 
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Bronchiolitis, pathogenesis of bronchiolitis ob- 
literans; cbservations in cases of Bright’s 
disease, *69 


Bronchus, benign tumor of, 1009 
massive atelectasis of lung following bronchial 
obstruction by calcified tuberculous tracheo- 
bronchial lymph nodes, 1016 
Brucella: See under Bacteria 


Bucher, C. J.: Pulmonary asbestosis with re- 
port of 2 cases, 850 


Bucy, P. C.: Lumbosacral teratoma associated 
with spina bifida occulta, 679 


Burack, E.: Lesions of nervous system resulting 
from deficiency of vitamin B complex, *207 


Calcification, intracranial, 157 


Calcium and phosphorus intake in hypercalcemia 
and hyperphosphatemia due to irradiated 
ergosterol, 822 


Callaway, J. W.: Anatomic changes in livers of 
dogs following mechanical constriction of 
hepatic veins, 679 


Callus formation, effect of roentgen irradiation 
on callus formation, 820 


Cancer: See also Sarcoma; Tumor; etc.; and 
under names of organs and regions 
analysis of blood picture in 100 cases, 184 
causes of death in, 522 
= test for malignant tumors, 


control in New York State, 984 


dual carcinomas, primary in lung and in 
prostate, 528 


etiology ; cancer metabolism, *462 
etiology ; irritation, *112 

etiology ; miscellaneous features, *296 
fluorescence of cancer tissue, 520 
Fuchs reaction in serodiagnosis of, 519 


gland extracts in experimental carcinoma and 
sarcoma of albino rats, 1012 


grafts, action of proteins on growth of cancer 
grafts, 17 

heredity in man, 1012 

in Chinese, 843 

in osteomyelitic sinus, 175 

in young, 844 


influence of heredity on occurrence of cancer 
in animals, 1011 


mortality of Hanover, 844 
mortality in Ukraine, 523 
nerve fibrils in squamous cell carcinoma, 843 
of a after prolonged ultraviolet irradiation, 


precancerous changes, 179 

precancerous changes caused by x-rays, 178 

tar; aa of skin and experimental tar cancer, 
84 


tar, in man, 672 


thirty years’ statistics from Riga Stadtkrank- 
enhaus, 177 


tobacco, in rabbit, 521 


Capillaries, relation of hydrostatic pressure to 
gradient of capillary permeability, 822 


Carbohydrate-proteins, chemo-immunological 
= on conjugated carbohydrate-proteins, 
1 


Carbon monoxide, structural changes in brain 
+ aa in rapid carbon monoxide asphyxia, 
1 


Carrot, effect of heavy carrot-feeding on rabbit’s 
liver, 152 


Cecum, ileocecal cysts, 157 
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Cerebellum, angioma of pia of, 349 
dermoid of, 992 
maldevelopments of, 993 
Cerebrospinal Fluid, Lange test, preparation and 
standardization of colloidal gold for, 181 
postmortem changes in, 824 
Chancres, antigenic failure of Spirochaeta pallida 
from testicular chancres, 514 
Cherry, T. H.: Factors influencing erythrocytic 
sedimentation, 356 
Chickenpox, cerebral changes in fatal case of, 
509 


immunologic relationships between herpes and 
vaccinia, 1006 
Chloro-erythroblastoma, *56 
Chloroma, chloro-erythroblastoma; report of 
case, *56 
Cholesterol function of gallbladder, 326 


Choriocarcinoma in male sex, 179 


microscopic diagnosis, particularly from curet- 
tings, 842 


. without a primary genital focus, 
19 


Chorionepithelioma, extragenital, in a man, 186 


Choroid plexus, hydrocephalus in infant with 
vestiges of choroid plexus in fourth ventricle 
only, 662 


Chromosome, neoplasms as result of inheritable 
chromosome alterations, 849 


Churchill, T. P.: Production of gastric and 
duodenal ulcers in experimental cinchophen 
poisoning, 850 


Cinchophen, production of gastric and duodenal 
ulcers in experimental cinchophen poisoning, 
850 


Clark, E. L.: Observations of lymphatic capil- 
laries studied microscopically in _ living 
mammal, 360 


Clark, E. R.: Observation of lymphatic capil- 
laries studied microscopically in _ living 
mammal, 360 


Cloaca. combined congenital exstrophy of female 
urinary bladder and cloaca, *926 

Clostridium: See under Baeteria 

Coccidioides immitis, dermatitis due to, 665 

Cohen, J. S.: Tumors of muscle type; report of 


group of cases with reference to metastasis 
of leiomyosarcoma to brain, *857 


Colds, immunological studies of colds and influ- 
enza, 338 
upper respiratory disease (common cold) and 
weather, 162 


Colon, congenital atresia of transverse colon, 
992 


structural changes in inflammatory mucous 
secretion in cat, 663 


Complement fixation, effect of diminished con- 
centrations of sodium chloride on, 517 
fixation, quantitative study of, 170 
in normal guinea-pig serum in various periods 
of life, 518 
Copper content of cirrhotic liver, 505 


microchemical demonstration of copper in pig- 
ment cirrhosis, 161 


poisoning, does copper poisoning produce pig- 
mentation and cirrhosis of liver? 152 


poisoning, experimental, 152 
— determination of copper in tissues, 
82 


regeneration of red cells following copper and 
iron therapy, 681 


fj ; 
| 
4 
: 


Correction to article by Robinson and Parsons, 
entitled ‘“‘Hemorrhage and ‘Shock’ in Trau- 
matized Limbs,” (12: 869, 1931), 150 


Cramer, F.: Functions of glia in secondary de- 
generation of spinal cord; oligodendroglia 
as phagocytes, *23 
Craniopharyngeal duct, adamantinoma of, 674 
Cranium, constitutional variations in cranial 
form and oxycephaly, 993 
fracture of base of skull, direct, 524 
intracranial calcification, 157 
intracranial neoplasma in lower animals, 174 
Culture medium, Herrold egg yolk agar medium 
in diagnosis of tuberculosis, 829 
mediums, preventing dehydration of culture 
mediums, 352 


Custer, R. P.: Toxic adenomatous thyroid with 
persistent thymus presenting unusual ana- 
tomical features, 848 


Cuterbridge, G. W. : Foreign body (common pin) 
in omentum, 849 


Cyanides, mechanism of goblet-cell secretion in 
mammals: effects of cyanide, 657 


So papillary cystadenoma of pancreas, 
9 


Cysts, branchiogenetic, relation of tonsil to, 683 
ileocecal cysts, 157 


Deaths, pathologic-anatomic bases for sudden 


deaths, 674 ° 
unexpected autopsy results in unexpected 
deaths, 350 


Delaney, P. A.: Dual carcinomas, primary in 
lung and in prostate, 528 
Delinquents, self-mutilation of, 523 
Dementia praecox and trauma, 672 
Dengue, transmission of dengue in Sumatra, 163 
Dermoid of cerebellum, 992 
Diabetes, Hinton, Kahn and Wassermann tests 
in diabetes, 181 
structural lesions of diabetic coma, 820 
thrombosis of hepatic artery with sudden re- 
sistance to insulin in diabetic patient, 530 
Dimethyl-sulphate, case of suicide by use of, 673 
Diphtheria, anaphylaxis to diphtheria toxin; 
passive transfer experiments, 841 
antibodies, evolution in horses, 1003 
—e transmitted from mother to child, 
40 


antitoxin, production on addition of nonspecific 
substances to antigen, 1003 


bacillus, dissociation of, 334 

bacillus, new medium for differentiating forms 
of, 1001 

bacteriophage, distribution of, 334 


electrophoresis of organisms belonging to 
Ppneumococcus and diphtheria groups, 825 


toxin and anatoxin, purification of, 1007 


toxin-antitoxin reaction without neutraliza- 
tion, 836 


toxin, medial degeneration in aorta of rabbit 
produced by, *543 
Diphtheroids in blood cultures, 830 
phase of streptococci, 666 


distribution in North America, 


Disinfectant, phenyl-mercury-nitrate as, 667 


Dorsey, A. H. E.: Experimental thrombo-angiitis 
obliterans; bacteriologic and pathologic 
studies, *910 


Ductus arteriosus, regression of ductus Botalli 
in man, 158 
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Ductus—Continued 
choledochus: See Bile duct 
omphalomesentericus, persistent ductus om- 
phalomesentericus, 156 
uff, G. L.: Medial degeneration in aorta of 
rabbit producea by diphtheria toxin, *543 
Duodenum, atresia, 329 


congenital atresia of duodenum with duplica- 
tion of bile and pancreatic ducts, 992 
discharge of bile into, 656 
inflammatory adenomatoid hyperplasia of 
major duodenal papilla in man, 156 
Dust, identity of house dust allergen, 344 
Dysentery, action of bacteriophages on aggluti- 
nogen for human red cells in B. dysenteriae- 
Shiga, 515 
anatoxin, 515 


bacillus, Forssman antigens in B. paratyphosus 
B and B. dysenteriae shiga, 840 


endemic amebic dysentery in residents of New 
York City, 538 


Eagle, H.: Precipitation tests for syphilis, 357 
Ear, albino rat colony free from middle ear dis- 
eases, 997 
Echinococcosis, alveolar echinococcus disease in 
Genf, 670 
Eclampsia, therapeutics based on pathologic 
physiology, 153 
Ectodermal dysplasia, hereditary, 660 
Ectrodactylism: See under Fingers 
Edema, experimental edema and lipemia pro- 
duced by repeated bleeding, *415 
mechanism of thrombophlebitic edema, 656 
Eggers, H. E.: Etiology of cancer; cancer me- 
tabolism, *462 
Etiology of cancer; irritation, *112 
Etiology of cancer; miscellaneous features, 
*296 
Ehrich, W.: Pathogenesis of bronchiolitis ob- 
literans ; observations in cases of Bright's 
disease, *69 
Eisenberg, A. A.: Hiirthle cell tumor, *716 
Ella Sachs Plotz Foundation for Advancement 
of Scientific Investigation, 151 
Embolism, pulmonary, fatal, 331 
Emotions, emotional trauma and exophthalmic 
goiter, 845 
estimation of emotional response by means of 
pu value of urine, 845 
Emphysema of lung, genesis of, 664 
Encephalitis, experimental transmission of epi- 
zootic fox encephalitis, 826 
of dogs with Eck fistula fed on meat, *30 
postvaccinial, 671 
tularemic, with coexisting tuberculosis, 818 
Endarteritis, productive-degenerative form of 
endarteritis of small pial vessels, 660 
Endocarditis, early lesions of rheumatic endo- 
carditis, *1 
lenta, bacterial counts in arterial and venous 
blood in, 337 


mycotic aneurysms at root of aorta in sub- 
acute bacterial endocarditis, 535 

relation between bacteria and temperature in 
subacute bacterial endocarditis, 830 

sudden death in asymptomatic subacute bac- 
terial endocarditis, 351 

syphilitic aortic endocarditis and superimposed 
streptococcus viridans endocarditis, 819 


Endocardium, calcification in domestic animals, 
664 


myxofibroma of, 991 
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Endocrine Gland extracts in experimental carci- 
noma and sarcoma of albino rats, 1012 


sudden death from insufficiency of, 846 
Eosinophilia, genesis of eosinophilia, 158 
Epididymis, tuberculosis of, with tularemic en- 

cephalitis, 818 
Epinephrine: See Suprarenal preparations 
Epithelioma and sarcoma of stomach, 349 
Epithelium, effects of certain substances on cili- 
ated epithelium of guinea pig, 323 
tissue culture of so-called alveolar epithelium 
from tuberculous lungs, 507 
Ergosterol, antirachitic vitamin from irradiated 
ergosterol, 825 
calcium and phosphorus intake in hypercal- 
cemia and hyperphosphatemia due to irra- 
diated ergosterol, 822 
content of mycobacterium, 1000 


early stages in changes caused by irradiated 
ergosterol, 659 


-effect of irradiated ergosterol on calcification 
of tubercles, 163 


effect on bone, 154 
hypervitaminosis, 325 
Erysipelas, electrophoretic study of strepto- 
cocci of scarlet fever and erysipelas, 1000 
Erythroblastoma, chloro-erythroblastoma; 
port of case, *56 
Erythrocytes, antigens of red blood cell stroma, 
516 


elliptical human erythrocytes, report of 2 
cases, *193 
factors influencing erythrocytic sedimenta- 
tion, 356 
influence of infectious processes on permea- 
bility of erythrocytes, 824 
Esophagus, pharyngo-esophageal diverticulum 
with sub-diverticular esophageal stenosis, 
foreign body impaction and sudden death; 
report of case, *905 
Ethyl alcohol in concentration of antipneu- 
mococcus serum, 838 
Eugenio, V.: Elliptical human erythrocytes, 
report of 2 cases, *193 


Eunuchoidism, 665 


Ewert, E. E.: Influence of reaction of urine 
on growth of bacteria, 679 

Exanthin reaction; local skin reaction with ex- 
tracts of proteus X19 (the exanthin re- 
action), 

Exhaustion, influence of, on antibody produc- 
tion and on course of infection, 1006 

Eye, spirochetes in eye following subscrotal 
inoculation of syphilis, 337 


Fallopian tube, cancer of uterine horn and in- 
terstitial portion of fallopian tube, 518 


Femur, changes in head of femur following 
fracture of neck, 990 


Fibroblastoma, primary, of brain, 675 


Fibrosis cystica, generalized, of bone asso- 
ciated with tumor of parathyroid, 1015 


Fingers, hereditary ectrodactylism in siblings, 
655 


inheritance of papillary patterns of palm 
and fingers, 351 


Fishback, D. K.: Study of phosphorus parti- 
tion in experimental degeneration of 
striated muscle, 677 


Fishback, H. R.: Study of phosphorus partition 
in experimental degeneration of striated 
muscle, 677 


Fistula, encephalitis of dogs with Eck fistula 
fed on meat, *80 


Flea, rat flea as vector of typhus, 828 
Fluoride poisoning, accidental, 181 

poisoning, suicidal, 181 
Foot-and-mouth disease in vaccine lymph, 514 
Fowl-pox, cataphoresis experiments with pro- 


tein-free suspensions of bacteriophage and 
fowl-pox virus, 510 


susceptibility of chick embryos to fowl-pox 
virus, 163 
virus, adsorption and elution of bacteriophage 
and, 832 
Fracture, callus formation and roentgen ir- 
radiation, 820 
Frisbee, F. C.: Bacteriophage as therapeutic 
agent in staphylococcus bacteria, 686 


Fungus, radiate formation due to hyphomycete 
(Aspergillus?) as seen in pulmonary granu- 
lomatosis of capybara, *725 


Gallbladder, cholesterol function of, 326 
a re of contraction and evacuation of, 


pyemic embolic cholecystitis with multiple 
lesions in gallbladder leading to perfora- 
tion and localized peritonitis, 1017 
Ganglioneuroma, multiple, *713 
of brain, 843 
of central nervous system, 346 


Gelatinothorax, 166 


Geographic pathology, International Associa- 
tion for Geographic Pathology, 321 


Gerhard medal, award of, 322 

Gliomas of retina, 347 

Glomerulonephritis : See under Kidney 

Goiter, emotional trauma and exophthalmic 
goiter, 845 

Gold, preparation and _ standardization of 
colloidal gold for Lange test, 181 

er properties of bouillon filtrate of, 
5 


Graef, I.: Histologic distribution of fat and 
lipoids in various diseases of kidney; a 
preliminary report, 535 


Granulation tissue, continuous observations on 
living granulation tissue, 504 
Granuloma, coccidioidal, 994 
coccidioidal, histology of, 670 


foreign body granuloma due to spores of 
lycopodium, 188 


granuloma-like allergic inflammation, 342 
infectious, plasma cells in, 664 
inguinale, infecticn of monkeys with, 827 
Granulosa cell hyperplasia of ovary, 851 
Grewal, J. S.: Renal blastoma with cranial 
metastasis, 681 


Guttman, P. H.: Rapid method for staining 
frozen sections, *433 


Hand, hereditary ectrodactylism in siblings, 655 
inheritance of papillary patterns of palm and 
fingers, 351 


Hanke, M. T.: Rodle of nutrition as factor in 
prevention and treatment of dental dis- 
eases, 532 


Harvard Medcial School, professorship of legal 
medicine in, 322 


Haven, H.: Multiple ganglioneuroma, *713 


Haymond, H. E.: Lumbosacral teratoma asso- 
ciated with spina bifida occulta, 679 


Heart, anomalous papillary muscle attached to 
pulmonary valve, 659 
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Heart—Continued 


anomalous reticula (Chiari network) in right 
atrium of human heart, frequency of, 819 


anomaly, persistent truncus arteriosus, 659 
anomaly, truncus solitarius aorticus, 659 


cardiodynamic effects of acute experimental 
mitral stenosis, 323 


disease, pancreas in, 664 
diverticulum of, 991 


experimentally produced focal (dental) in- 
fection in relation to cardiac structure, 
#392 


foreign body in, 845 
four-cusped pulmonary valve, 360 


local anaphylactic inflammation in rabbit 
pericardium, heart, and aorta, 836 


preservation of hearts by paraffin infiltration, 
352 


sudden death from interstitial cardiac hemor- 
rhage, 351 


topographic anatomy and histology of valves 
in human heart, 156 


Hellwig, C. A.: Biopsy in tumors, *607 


Helmholz, H. F.: Experimental production of 
glomerulonephritis in rabbit, *592 


Hemangioma, cavernous, of brain, 842 
Hematoporphyrosis, experimental, of bones, 990 


Hemochromatosis and primary carcinoma of 
liver; report of case, with review of 
literature and discussion of pathogenesis, 
*88 


Hemoglobin, regeneration of red cells follow- 
ing copper and iron therapy, 681 


relation of liver to disposal of, 988 


Hemophilia, does hemophilic blood contain an 
excess of anticoagulant? 985 


Hemorrhage, experimental edema and lipemia 
produced by repeated bleeding, *415 


Hernia, ventral, 993 
Herpes antiserum, passive immunization with, 
1006 


immunologic relationship between herpes and 
vaccinia, 1006 


virus in mice, 830 


Herrold, R. D.: Infiyence of reaction of urine 
on growth of bacteria, 679 


Higgins, G. M.: Experimental pathology of 
liver; restoration of liver in white rats 
after partial removal and splenectomy, *573 


Hill, J. M.: Mesenteric lymphadenectasis, 1015 


Histamine, content of histamine-like substances 
in guinea-pig in protein sensitization, 516 


Histiocytes of blood, destruction of, 989 


relation of lymphocytes, monocytes and 
histiocytes to each other, 329 


Hodgkin’s Disease: See Lymphogranuloma 


Hollingsworth, E. W.: Elliptical human 
erythrocytes, report of 2 cases, *19 

Horn, H.: Histologic distribution of fat and 
lipoids in various diseases of kidney, 535 


Horton, B. T.: Experimental thrombo-angiitis 
obliterans; bacteriologic and _ pathologic 
studies, *910 

Howard, N. J.: Chloro-erythroblastoma; re- 
port of case, *56 

Hueper, W. C.: Action of antileukocytic serum 
on tissue cultures, *584 


Hiirthle cell tumor, *716 
Hydatid Cyst: See Echinococcosis 


Hydrocephalus in infant with vestiges of 
choroid plexus in fourth ventricle only, 
662 


Hydrophobia: See Rabies 
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Hyperglycemia: See Blood sugar 


Hyphomycete, radiate formation due to hypho- 
mycete (Aspergillus?) as seen in pulmonary 
granulomatosis of capybara (hydrochoerus 
hydrochoerus) ; nature of fungus incrust- 
ments in general, *725 


Hypochromemia: See Anemia 
Hypothyreosis, lingual struma and hypothy- 
reosis, 330 


lcterus: See Jaundice 
Immunity: See also Anaphylaxis and Allergy 
hypersensitivity to bacterial proteins and its 
role in susceptibility and immunity, 833 
influence of simultaneous introduction of 
various antigens on, 515 
local tissue immunity, *868 
morphology of phenomena of hypersensitivity 
and immunity, 172 
quantitative development of group-specific re- 
ceptors in serum of new-born infant, 514 
Immunization, effect of oral immunization on 
formation of humoral antibodies, 1005 
quantitative relations in lipoid-antibody pro- 
— following combined immunization, 
173 
reaction of lymphoid tissues to active im- 
munization, 1005 
Immunology, chemo-immunological studies on 
conjugated carbohydrate-proteins, 169 
Infant, new-born, mononuclear erythrophago- 
cytosis in blood of, 659 
new-born, thrombosis of inferior vena cava 
in, 990 
quantitative development of group-specific re- 
ceptors in serum of new-born infant, 514 
stillborn, uric acid infarcts in, 352 


wey uric acid infarcts in stillborn infant, 
52 


Infection, focal, experimentally produced focal 
(dental) infection in relation to cardiac 
structures, *392 

influence of exhaustion on antibody produc 
tion and on course of, 1006 
with so far undetermined parasite, 182 

Inflammation, electrical charge of leukocytes in 
inflamed tissues, 824 

Influenza bacilli, effect of X and V_ growth- 
factors on pathogenicity of indol-producing 
strains of, 335 

immunological studies of colds and influenza, 
338 


swine; experimental transmission and patho- 
logic anatomy, 995 


swine, filtration experiments and etiology in, 
996 


swine, hemophilic bacillus from respiratory 
tract in, 996 
Inhibition, specificity of serological reactions 
with simple chemical compounds (inhibi- 
tion reactions), 168 
Insulin, resistance to insulin; response to in- 
sulin in rabbits during leukocytosis induced 
by sodium nucleinate, *766 
thrombosis of hepatic artery with sudden 
resistance to insulin in diabetic patient, 
530 
Intestine, atresia of small intestine, 993 
choriocarcinoma without a primary genital 
focus, 519 
device for cleaning bowel postmortem, 525 
diverticula of small intestine, multiple, 329 
ileocecal cysts, 157 
obstruction ; Meckel’s diverticulum, 155 
physiological responses and immune reactions 
—— of certain intestinal parasites, 
98! 
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Intranuclear mactasiene in submaxillary gland 
of rat, 832 


lodine, effect of ge on iodine con- 
centration of blood, 

Iron, regeneration of following copper 
and iron therapy, 681 

Islands of Langerhans: See Pancreas 

Iso-Agglutinins: See Agglutinins 

Itch, experimental ‘“‘mad itch,” 165 


Jacobi, M.: Sarcoma-like tumor of pleura, 534 
Jaundice due to arsphenamine, 989 
Jensen, C. R.: Experimental infarction of 


glomeruli in dogs; blood pressure in 
chronic renal insufficiency, *255 


Jones, H. O.: Granulosa cell hyperplasia of 
ovary, 851 


Jones, N. W.: Experimentally produced focal 
(dental) infection in relation to cardiac 
structure, *392 


Joslyn, E. P., Kober medal awarded to, 654 


Kantrowitz, A. R.: Extragenital chorion- 
epithelioma in man, 186 


Keith, H. M.: Effect of diacetone alcohol on 
liver of rat, *707 

Keratitis, experithental luetin parenchymatous 
keratitis, 344 


Kernwein, G. A.: Combined congenital ex- 
strophy of female urinary bladder and 
cloaca, *926 

Ketone excretion, 821 

Kidney, acute experimental glomerulitis follow- 
ing repeated injections of haemolytic strep- 
tococci into renal artery, 325 

aplasia of. bilateral, 159 

arteriosclerosis and hypertension, 665 

blastoma with cranial metastasis, 681 

changes in poisoning with mercuric chloride, 
664 


denervation ; effect of snake venom and chill- 
ing on renal vascularization, *233 


effect of ligation of renal vein, 658 


effects of unilateral nephrectomy on open 
glomeruli and urine output, 326 

experimental acute hematogenous nephritis, 
154 

experimental infarction of glomeruli in dogs; 
blood pressure in chronic renal insufficiency, 
*255 

experimental nephritis in frog, 987 

experimental production of glomerulonephritis 
in rabbit, *592 

experimental renal disease produced by x- 
ray, 153 


experimental vascular sclerosis in kidneys 
of rabbits, 327 ; 

function, recent developments in experimental 
study of, 847 

hemorrhage, perirenal, 990 


histologic distribution of fat and lipoids in 
various diseases of, 535 
necrosis of, bilateral, diffuse, cortical, 529 
pathogenesis of bronchiolitis obliterans; ob- 
servations in cases of Bright’s disease, *69 
transmission of subacute nephritis, 167 
urea tolerance after unilateral nephrectomy 
in rabbits, 986 
Killian, J. A.: Factors influencing erythrocytic 
sedimentation, 356 
Klein, J.: Neuroblastoma of suprarenal gland, 
with multiple metastases, 677 


Klemperer, P.: Endemic amebic dysentery in 
residents of New York City, 538 
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Kober medal to E. P. Joslyn, 654 

Kohler’s disease of scaphoid bone, 820 

Korpassy, B.: Encephalitis of dogs with Eck 
fistula fed on meat, *80 


Kumpf, A. E.: Experimental edema and lipemia 
produced by repeated bleeding, *415 


Laboratory apparatus, pore size and _ sieve 
action of bacterial filters, 512 


a device for cleaning bowel postmortem, 
5 


technic, improved method of obtaining 
residue structures in microscopic sections 
by dry heat, 525 
Lange Test: See Cerebrospinal Fluid 
Leary, T.: Early lesions of rheumatic endo- 
carditis, *1 
Lecithin, microdetermination of lecithin in 
blood and plasma, 823 
Légal medicine, professorship of, in Harvard 
medical school, 322 
medicine, relation of pathology to legal 
medicine, 350 
Leiomyoma, metastasizing, of stomach, 677 
Leiomyosarcoma, tumors of muscle type; re- 


port of group of cases with reference to 
metastasis of leiomyosarcoma to brain, 
*857 


er donovani, electrical behavior of, 
66 


cmerem. new mediums for, and metabolism 
Lens, crystalline, experimental studies on frac- 
tions of lens protein, 173 
Leprosy, a filtrable virus, 167 
cultivation of Bacillus leprae and _ experi- 
mental leprous lesions in monkeys, 666 
Leukemia, acute, with 5 months remission, 520 
heredity of spontaneous leukemia, pseudo- 
leukemia, lymphosarcoma and allied dis- 
eases in mice, 174 
lymphatic, systemic reticulo-endothelial pro- 
liferations with tumor-like formations in, 
1014 
mast myelocyte leukemia in cat, 818 
Leukocytes, action of antileukocytic serum on 
tissue cultures, *584 
effect of hemolytic streptococci and their 
products on leukocytes, 1001 
electrical charge of leukocytes in inflamed 
tissues, 824 
relation of lymphocytes, monocytes and 
histiocytes to each other, 329 
resistance to insulin; response to insulin in 
rabbits during leukocytosis induced by 
sodium nucleinate, *766 
stem cell of monocyte, *889 
Lewis, J. H.: Antigenic relationship of lipoids 
from brain and testicle, 529 


Lipemia: See Blood, fats and lipoids 

Lipogranulomatosis, 662 

Lipoids, antigenic relationship of lipoids from 
brain and testicle, 529 


quantitative relations in lipoid-antibody 
production following combined immuniza- 
tion, 173 


Liver, actinomycosis of stomach and, 669 

anatomic changes in livers of dogs follow- 
ing mechanical constriction of hepatic 
veins, 679 

cancer, hemochromatosis and primary carci- 
noma of liver; report of case, with review 
of literature and discussion of pathogenesis, 
*88 


cancer, primary, 522 
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Liver—Continued 
cirrhosis, atrophic, histogenesis of, *691 
cirrhosis, copper content of, 505 


cirrhosis, microchemical demonstration of 
copper in pigment cirrhosis, 161 


denervation of, effects of, 986 


does copper poisoning produce pigmentation 
and cirrhosis of liver? 152 


effect of diacetone alcohol on liver of rat, 
*707 


effect of heavy carrot-feeding on rabbit’s 
liver, 152 


effect of toxic substances of tubercle bacillus 
on, 

enzootic hepatitis or Rift Valley fever, 166 

experimental diffuse hepatitis, 327 


experimental hepatic pigmentation and cir- 
rhosis, 152 


experimental pathology; restoration of liver 
in white rats after partial removal and 
splenectomy, *573 


function, gelatin test for, 525 
melanoma, primary, 843 


pathologic occurrences in liver in experi- 


mental venous stagnation, 663 
relation of liver to disposal of hemoglobin, 
988 


subfractions of globulin and albumin in 
transudates of liver cirrhosis, sarcoma and 
carcinoma, 162 

treatment, effect of liver treatment on 
changes in spinal cord in pernicious anemia, 
661 


Loesch, J.: Systemic reticulo-endothelial pro- 
liferations with tumor-like formations in 
chronic lymphatic leukemia, 1014 


Long, E. R.: Thrombosis of hepatic artery 
with sudden resistance to insulin in dia- 
betic patient, 530 


Lumbosacral teratoma associated 
bifida occulta, 679 


Lungs, amniotic sac contents in lungs of in- 

fants, 660 

cancer, dual carcinomas, 
and in prostate, 528 

cancer of lung in miners of Joachimsthal, 
Czecho-Slovakia, 178 

collapse, massive, following bronchial obstruc- 
tion by calcified tuberculous tracheobron- 
chial lymph nodes, 1016 

fibrosis, experiments of short duration, 816 

primary pulmonary tubercle appearing in 
patient with advanced Hodgkin’s disease, 
*558 

radiate formation due to hyphomycete (As- 
pergillus?) as seen in pulmonary granulo- 
matosis of capybara (hydrochoerus hydro- 
choerus)* nature of fungus incrustments 
in general, *725 

silicosis of, 994 


tuberculosis: See Tuberculosis, 


Lycopodium, foreign body granuloma 
spores of lycopodium, 188 


Lymph, rapidity of interchange between blood 
and lymph in dog, 985 


vessels, observations on lymphatic capillaries 
studied microscopically in living mammal, 


with spina 


primary in lung 


pulmonary 
due to 


Lymph Nodes, massive atelectasis of lung fol- 
lowing bronchial obstruction by calcified 
tuberculous tracheobronchial lymph nodes, 
1016 

mesenteric lymphadenectasis, 1015 

primary retothelial sarcoma of, 676 

reaction of lymph nodes in experimental in- 
fection, 671 
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Lymph Nodes—Continued 


secondary nodules of lymph nodes, their 
— to chronic inflammatory processes, 


tuberculosis of pleural lymph nodes, 337 
Lymphadenectasis, mesenteric, 1015 
Lymphangioma of tendon, 519 
Lymphocytes, relation of lymphocytes, mono- 

cytes and histiocytes to each other, 329 


Lymphogranuloma, blood in lymphogranulo- 

matosis, 159 

changes in spinal cord in lymphogranuloma- 
tosis, 661 

experimental studies on 
tosis, 1002 

Hodgkin’s disease of bone marrow and spleen 
without apparent involvement of lymph 
nodes, 816 

lesions suggestive of Hodgkin’s disease in 
tuberculosis, 827 

lymphogranulomatosis of bones, 332 

nature of Hodgkin’s disease, 345 

primary isolated lymphogranulomatosis of 
stomach, 158 

primary pulmonary tubercle appearing in 
patient with advanced Hodgkin’s disease, 
*558 


Lymphoid tissues, reaction of, to 
munization, 1005 


Lymphosarcoma, heredity of spontaneous leu- 
kemia, pseudoleukemia, lymphosarcoma and 
allied diseases in mice, 174 


lymphogranuloma- 


active im- 


Mcintosh, J. F.: Pathogenesis of bronchiolitis 
obliterans; observations in cases. of 
Bright’s disease, *69 

McNaught, J. B.: Chloro-erythroblastoma; re- 
port of case, * 

MacNeal, W. J.: Bacteriophage as therapeutic 
agent in staphylococcus bacteria, 686 

Influence of blood and exudate on action of 
bacteriophage against colon bacillus, 685 

Mad itch, experimental “mad itch,” 165 

Malarial pigment, 823 

Malta Fever: See Undulant fever 


Marberg, C. M.: Réle of nutrition as factor 
in prevention and treatment of dental dis- 
eases, 532 

Meat, biologic differentiation of meat boiled for 
a long time, 1008 

encephalitis of dogs with Eck fistula fed on, 
*80 


serologic studies on putrefaction of, 173, 343 


Meckel’s Diverticulum: See Intestine obstruc- 
tion 
Meda) award of William Wood Gerhard gold 
medal to A. N. Richards, 847 
Meeker, L. H.: Relation of tonsil to branchio- 
genetic cysts, 683 
Melanomas of grey and white horses, 347 
meninges, 1009 
primary, of liver, 843 
silver impregnation of melanotic tumors, 1010 


Melnick, P. J.: Metastasizing leiomyoma of 
stomach, 677 
Meninges, melanoma of, 1009 
Meningitis, cerebral lesions in purulent menin- 
gitis, 504 
influenzal, antiserum in, 837 
Meningococcus, endemic purpuric meningococcus 
bacteremia in early life, 665 
extracellular meningococcus toxins, 170 
local skin reactivity; antibody auxiliary to 
serum neutralization of meningococcus re- 
acting factors, 341 
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Meningococcus—Continued 
serologic study of polysaccharities of, 342 


Mercuric chloride, renal changes in poisoning 
with, 664 


Mesentery, lymphadenectasis, 1015 


Metabolism studies in chronic hyperparathy- 
roidism, 985 


Microglia: See Neuroglia 
Miller, R. E.: Secondary nodules of lymph 
nodes, their relation to chronic inflam- 


matory processes, *367 

Milles, G.: Renal denervation; effect of snake 
venom and chilling on renal vasculariza- 
tion, *233 


Miners, cancer of lung in miners of Joachims- 
thal, Czecho-Slovakia, 178 


Monilias, certain monilias parasitic on man, 
998 
characteristics of monilia from human 
sources, 831 
Monocytes: See Leukocytes 
Mononucleosis, infectious, presence of hetero- 


phile antibodies in, 833 


Moon, V. H.: Histogenesis of atrophic cir- 
hosis, *691 
International Association for Geographic 


Pathology, 321 
Morphine, cellular changes in albino rat due 
to morphinism, 153 


Morrison, M.: Analysis of blood 
100 cases of cancer, 184 


Miller, E. F.: Renal denervation; effect of 
snake venom and chilling on renal vascu- 
larization, *233 

Mumps: See Parotitis 


Muscle, anomalous papillary muscle attached 
to pulmonary valve, 659 


phosphorus partition in experimental degen- 
eration of striated muscle, 677 


tumors of muscle type; report of group of 
cases with reference to metastasis of leio- 
myosarcoma to brain, *857 


Mycobacteria: See under Bacteria 
Myeloma with unusual amyloid deposition, 1011 
Myocarditis, syphilitic, *266, *436 


Myocardium infarction, incidence situ- 
ation in 1000 consecutive postmortem ex- 
aminations, 817 


unmasking fragmentattio myocardii, 330 
Myxofibroma of endocardium, 991 
Nephrectomy: See under Kidney 
Nephritis: See under Kidney 
Nerves, peripheral, anatomic and pathologic 
considerations, 661 


vasodilatation in limbs in response to warm- 
ing body with evidence for sympathetic 


vasodilator nerves in man, 987 
Nervous System, ganglioneuromas of central 
nervous system, 346 


injury and repair within sympathetic nervous 
system, 324 


lesions resulting from deficiency of vitamin 
B complex, *207 

regenerative possibilities of central nervous 
system, 324 


tumors; multiple ganglioneuroma, *713 
tumors of basal ganglia, 675 
Neurinoma of pia mater of brain, 177 


Neuritis, interstitial peripheral neuritis in ex- 
perimental poliomyelitis, 830 


picture in 


Neuritis—Continued 
retrobulbar; symptomless occurrence of 
tubercle bacilli in tonsils with recurrent 
arthritis and retrobulbar neuritis, 511 
Neuroblastoma of suprarenal gland with mul- 
tiple metastasis, 677 
Neuroglia, 159 


functions of glia in secondary degeneration of 
spinal cord ; oligodendroglia as phagocytes, 
3 


Neurosyphilis: See under Syphilis 

New-Born: See under Infant 

Newsom, 8S. J.: Experimentally produced focal 
(dental) infection in relation to cardiac 
structure, *392 

Niemann-Pick’s disease (essential Lipoid histio- 
cytosis), 328 

Nodules, secondary nodules of 
their relation to chronic 
processes, *367 


lymph nodes, 
inflammatory 


cme, ¢. T.: Generalized necrosing arteritis, 
5 


Old age; old and young antigens and iso- 
antibodies of old age, 174 


Oligodendroglia: See Neuroglia 


Omentum, foreign body (common 
omentum, 84y 


Cog, carcinoma in osteomyelitic sinus, 
175 


pin) in 


Osteosarcoma in rabbit following radium irradi- 
ation, 843 


Ovary, biologic experiments with ovarian thy- 
roid material, 328 


granulosa cell hyperplasia of, 851 


hemorrhage into stroma of both ovaries a 
sequel of mitral stenosis, 678 


implantation peritoneal carcinomatosis of 
ovarian origin, 345 


morphogenetic influence of recurrent carci- 
noma of ovary on uterine mucosa, 842 


Ovum, biologic specificity of female germinal 
plasma of chicken, 515 


Oxycephaly, constitutional variations in cranial 
form and oxcephaly, 993 


Pacheco, G. A.: Local tissue immunity, *868 
Paget’s Disease of Bone: See under Bone 


Pancreas, adenoma of islands of Langerhans 
bo hypoglycemia, successfully removed, 
175 


cystadenoma, papillary, 349 
in heart disease, 664 


juice, spontaneous peptic ulcers of duodenum 
after continued loss of, 657 

tumors of islands of Langerhans and hypo- 
glycemia, 1011 


Pancreatic Ducts, congenital atresia of 
duodenum with duplication of bile and 
pancreatic ducts, 992 


variations in pancreatic ducts and minor 
duodenal papilla, 660 


Papillary patterns, inheritance of papillary 
patterns of palm and fingers, 351 


Paraffin infiltration, preservation of hearts by 
paraffin infiltration, 352 


Paraldehyde poisoning, fatal, 524 
Paralysis, cerebral birth palsy, 329 
s**t prophylactic treatment for rabies, 


Parasite, infection with so far undetermined 
parasite, 182 
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Parasite—Continued 


physiological responses and immune reactions 
to extracts of certain intestinal parasites, 


Parathyroid, generalized fibrosis cystica of bone 

associated with tumor of, 1015 

metabolism studies in chronic hyperpara- 
thyroidism in man, 985 

metastatic carcinoma simulating hyperpara- 
thyroidism, 175 

production and repair of bone lesions in 
experimental hyperparathyroidism, 986 


Paratyphoid bacilli, heterophilic antigens in, 


bacilli, production of specific 
paratyphoid bacilli, 516 

Forssman antigens in B. paratyphosus B and 
B. dysenteriae Shiga, 840 

new serologic diagnosis of typhoid and 
paratyphoid bacilli and of related bacteria, 
178 


serum with 


Parmacek, L.: Occlusion of great vessels of 
neck in syphilitic aortitis with aortic and 
innominate aneurysms, 851 

Parotitis, human blood in protection against, 
833 

Paternity, inheritance of papillary patterns of 
palm and fingers, 351 

Pathology, pathologic significance of residue 
structures in microscopic sections, 505 

relation to legal medicine, 350 

Peptic Uleer associated with pulmonary tuber- 

culosis, 655 
production of gastric and duodenal ulcers in 
experimental cinchophen poisoning, 850 


spontaneous peptic ulcers of duodenum after 
continued loss of pancreatic juice, 657 


Pericarditis, etiology of, 669 
experimental chronic obliterative pericarditis, 
Pericardium, congenital absence of pericardium, 
157 
local anaphylactic inflammation in rabbit 
pericardium, heart and aorta, 836 


Peritoneum, implantation peritoneal carcino- 


matosis of ovarian origin, 345 


unattached retroperitoneal tumors, 
101 


Peritonitis, pyemic embolic cholecystitis with 
multiple lesions in gallbladder leading to 


perforation and localized peritonitis, 1017 


Perla, D.: Mycotic aneurysms at root of aorta 
in subacute bacterial endocarditis, 535 
Petersen, W. F.: Renal denervation; effect of 


snake venom and chilling on renal vas- 
cularization, *233 
oligodendroglia as, 


*23 


Phagocytes, 

Phanodorn poisoning, 524 

Pharynx, pharyngo-esophageal diverticulum 
with sub-diverticular esophageal stenosis, 


foreign body impaction and sudden death; 
report of case, *905 


Phenyl-mercury-nitrate as disinfectant, 667 


Phosphorus, calcium and phosphorus intake in 
hypercalcemia and hyperphosphatemia dve 
to irradiated ergosterol, 822 
partition in experimental degeneration 
striated muscle, 677 


Pia egnee, neurinoma of pia mater of brain, 
1 


of 


Pituitary Body, adenoma of hypophysis with 
multiple bone metastases, 676 
basophilic adenoma of hypophysis with asso- 
ciated pluriglandular syndrome, 346 
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Pituitary Extract, gonad-stimulating substances 
of anterior lobe of pituitary body and of 
urine in pregnancy, 326 


Placentoma in young rats after gonadol stimu- 
lation, 1011 
Plague, chronic plague lasting 17 months, 167 


Plaut, A.: Infection with so far undetermined 
parasite, 182 

Pleura, immunological reactions 
monic pleural fluids, 836 


mycobacterium (Sp.?) isolated from pleural 
exudate, 666 


sarcoma-like tumor of, 534 


Plotz, Ella Sachs Plotz Foundation for 
of Scientific Investigation, 


of pneu- 


FPneumococci, antibodies in serum of rabbits 
immunized with heat-killed types I pneu- 
mococci, 340 

antiserum; pyrogenic reaction to antipneu- 
mococcus serums, 513 

chemical and immunological studies of pneu- 
mococcus, 169 

correlation between protective value and other 
immunologic reactions of type 1 antipneu- 
mococcus serum, 838 

cutaneous reactions in rabbits to  type- 
specific capsular polysaccharides of pneu- 
mococcus, 340 

electrophoresis of organisms belonging 
pneumococcus and diphtheria groups, 825 

ethyl alcohol in concentration of antipneu- 
mococcus serum, 838 


to 


identity of type-specific agglutinin and 
precipitin reactions with, 835 
localization of pneumococci in lungs of 


partially immunized mice following inhala- 
tion of pneumococci, 340 


oral immunization against pneumococcus 
types II and Ill, and type I, 834 


oral immunization with soluble specific pneu- 
mococcal substance, 835 


resistance of dehydrated pneumococci 
chemicals and heat, 995 


specific agglutination of pneumococcus types 
I, Il and Ill, 837 


specific antigenic carbohydrate of 
pneumococcus, 512 


types, in vitro transformation of, 998 
Pneumoconiosis, 994 
pulmonary, in dog, 663 
wed asbestosis with report of 2 cases, 


to 


type I 


Pneumonia, cutaneous reactions and circulating 
antibodies in lobar pneumonia, 341 


immunologic reactions of pneumonic pleural 
fluids, 836 


Poisoning or sudden natural death, 1012 
recognition of poisoning in corpses, 674 
Poliomyelitis, artificial fever and experimental 

poliomyelitis, 513 


experimental, interstitial peripheral neuritis 
in, 830 


nature of viricidal 
myelitis serum, 512 


neuro-anatomy in respiratory failure, 325 
ultrafiltration studies on virus of, 510 


Pollack, H.: Thrombosis of hepatic artery with 
sudden resistance to insulin in diabetic 
patient, 530 


Postmortem: See Autopsies 
Pregnancy following prolonged use of radium, 
1016 


antibody in antipolio- 


gonad-stimulating substances of anterior lobe 
of pituitary body and of urine in preg- 
nancy, 326 
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Pregnancy—Continued . 
hyperplasia of uterine muscle during preg- 
nancy, 508 
renal lesions in toxemia of, 818 
Priestley, J. T.: Experimental pathology of 
liver; restoration of liver in white rats 
after partial removal and splenectomy, *573 
Prize, Phillips, 50% 
Prostate, cancer; dual carcinomas, primary in 
lung and in prostate, 528 
Proteins, diffusibility of proteins of normal and 
pathological plasma, 822 
fractions of lens protein, 173 
histologic changes following parenteral intro- 
duction of autogenous protein, 990 
sensitization, content of histamine-like sub- 
stances in gu. :a-pig in, 516 
Protozoa, use of protozoa in measuring neu- 
tralizing value of cobra antiserum, 171 
Protozoon-like inclusions in infant, 668 


Pseudoleukemia, heredity of spontaneous leu- 
kemia, pseudoleukemia, lymphosarcoma and 
allied diseases in mice, 174 

Psittacosis, 3 cases with 2 deaths, 335 


Purpura in meningococcus bacteremia, 665 


Rabies, paralysis following prophylactic treat- 
ment for, 1004 
rabicidal antibodies in 
against, 514 ‘ 
spread of rabies virus within body, 670 
Rachitis: See Rickets 


Radiation, bactericidal effects of tissues from 
healthy and irradiated animals, 172 
Radioactive substances, production of experi- 
mental tumors by means of radioactive 
substances, 176 
Radium, osteosarcoma in 
radium irradiation, 843 
pregnancy following prolonged use of radium, 
1016 


rabbits immunized 


rabbit foilowing 


Raynaud’s disease with reference to arteriolar 
defects and to scleroderma, 327 


Reactions, specificity of serological reactions 
with simple chemical compounds (inhibi- 
tion reactions), 168 


Read, W. T., Jr.: Biliary cirrhosis with atresia 
of external bile ducts and absence of 
spleen, 360 

Four-cusped pulmonary valve, 360 

Reflexes, can conditional reflexes of Pawlow 
stimulate production of immune antibodies? 
518 

Reimann, S. P.: Neoplasms as results of in- 
heritable chromosome alterations, 849 

Relapsing fever, reticulo-endothelial system in 
immunity in relapsing fever, 344 

Respiration, neuro-anatomy in respiratory fail- 
ure, 325 

of normal and tumor tissues, 177 

Respiratory tract, infection of accessory sinuses 
and upper respiratory tract in avitaminosis 
of rats, 999 


Reticulo-Endothelial System and experimental 
tuberculosis, 672 
hyperplasia of, 160 
in immunity in relapsing fever, 344 
leukemic reticulo-endotheliosis, 820 


proliferations with tumor-like formations in 
chroniic lymphatic leukemia, 1014 


vital storage in experimental tuberculosis, 511 


Retina, gliomas of retina, 347 


Rheumatic fever, streptococcal agglutinins in 
arthritis and rheumatic 
ever, 


Rheumatism, earliest tissue changes in acute 
rheumatic infection, 993 
early lesions of rheumatic endocarditis, *1 
Rhinosporidium kinealyi (seeberi) infection, 165 
Richards, A. N., Award of William Wood Gerhard 
gold medal to, 847 
Recent developments in experimental study of 
function of kidney, 847 
Rickets, antirachitic vitamin from irradiated 
ergosterol, 825 
Rickettsia-like microorganisms, cultivation of, 
from certain blood-sucking pupipara, 828 
Prowazeki in tissue cultures, behavior of, 995 
Riemer, B.: Rapid and simple method for 
macerating bone, *605 
Rift Valley fever, enzootic hepatitis or Rift 
Valley fever, 166 
Rinehart, J. F.: Stem cell of monocyte, *889 
Roentgen Rays, effect on callus formation, 820 
— renal disease produced by x-ray, 
1 


precancerous changes by x-rays, 178 
some effects of roentgen radiation on dividing 
cells in tissue cultures, 327 
Rokitansky, Carl, 526 


Rosedale, R. 8.: Case of generalized fibrosis 
cystica of bone associated with parathyroid 
tumor, 1015 


Rosen, S.: Mycotic aneurysms at the root of 
aorta in subacute bacterial endocarditis, 535 


Rosenthal, S. R.: Hemochromatosis and primary 
carcinoma of liver; report of case, with 
review of literature and discussion of patho- 
genesis, *88 


Rukstinat, G.: Hemorrhage into stroma of both 
ovaries ; a sequel of mitral stenosis, 678 


Russell, M. A.: Action of antileukocytic serum 
on tissue cultures, *584 


Rye, histamine-like substance 
(secale cereale), 1006 


in rye pollen 


Salmonella paratyphi immunologic classification 
of Salmonella paratyphi (B. paratyphosus 
A) of Brion and Kayser, 174 


pullorum, variants of, 831 


Samson, P. C.: Tissue changes following con- 
tinuous intravenous injection of epinephrine 
hydrochloride into dogs, *745 


Sanes S.: Massive atelectasis of lung following 
bronchial obstruction by calcified tubercu- 
lous tracheobronchial lymph nodes, 1016 


Unusual case of severe pyemic embolic chole- 
cystitis with multiple lesions in gallbladder 
leading to perforation and localized peri- 
tonitis, 1017 

Saphir, 0.: Syphilitic myocarditis, *266, *436 

Sarcoma and epithelioma of stomach, 349 
carcinogenic substances of Rous sarcoma, 521 
effect of testicle extract on Rous sarcoma, 346 


gland extracts in experimental carcinoma and 
sarcoma of albino rats, 1012 


immunity to Walker’s rat sarcoma no. 1, 345 
of spleen, 1009 

Paget’s disease and osteogenic sarcoma, 675 
polypoid sarcoma of vagina, 676 

primary leiomyoplastic sarcoma of skin, 176 
primary, of cervix, 519 

primary, of spleen, 523 
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Sarcoma—Continued 
primary retothelial sarcoma of lymph nodes, 
676 


sarcoma-like tumor of pleura, 534 
Sashin, D.: Rapid and simple method for macer- 
ating bone, *605 
Scaphoid bone, Kéhler’s disease of, 820 
Scarlet fever antiserums, evaluation of, by 
blanching, 1008 
electrophoretic study of streptococci of scarlet 
fever and erysipelas, 1000 
protein fractions of scarlatinal strain of strep- 
tococcus hemolyticus, 996 
Schizophrenia: See Dementia praecox 
Schiiller-Christian’s disease, 657 
Scleroderma, Raynaud’s disease with reference 
to arteriolar defects and to scleroderma, 327 
Sclerosis, atypical diffuse sclerosis, 662 
blood lipase, diastase and esterase in multiple 
sclerosis, 821 
multiple, 657 
multiple, serologic study of, 656 
speckled spleen (multiple necrosis in spleen) 
and its relation to arteriolar sclerosis, 159 
tuberous, 994 
Self-mutilation of delinquents, 523 
Serum Sickness: See Anaphylaxis and Allergy 
Shock, changes in blood volume in experimental 
shock, 825 
Shwartzman phenomenon, refractoriness caused 
by moccasin venom, 169 
Siegel, L. A.: Pregnancy following prolonged 
use of radium, 1016 
Silicosis: See Pneumoconiosis 
Silver, action of intravenously introduced col- 
loidal silver, 991 


Simonds, J. P.: Anatomic changes in livers of 
dogs following mechanical constriction of 
hepatic veins, 679 

Sinuses, nasal; infection of accessory sinuses 
and upper respiratory tract in avitaminosis 
of rats, 999 

Skin, cutaneous reactions and circulating anti- 
bodies in lobar pneumonia, 341 

experimental tuberculosis of, 669 

irresponsiveness and refractoriness of vessels 
of, 987 

local skin reaction with extracts of proteus 
X19 (the exanthin reaction), 1007 

local skin reactivity; antibody auxiliary to 
serum neutralization of meningococcus re- 
acting factors, 341 

peculiar injury of skin due to automobile acci- 
dent, 524 

permeability of cutaneous venules and its 
functional significance, 325 

tuberculosis, 669 

Skoda, Josef, 526 

Smallpox, cultivation of vaccine virus for Jen- 
nerian prophylaxis in man, 339 

Vaccination, encephalitis following: See under 
Encephalitis 
vane; filterability of vaccinia virus, 


vaccination, flocculation of vaccinial virus- 
tissue suspensions by specific antiserum, 838 
Smith, W. S.: Massive atelectasis of lung fol- 


lowing bronchial obstruction by calcified 
tracheobronchial lymph nodes, 


Snake venom, effect of snake venom and chilling 
on renal vascularization, *233 

use of protozoa in measuring neutralizing 
value of cobra antiserum, 171 
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Societies, Fourteenth International Congress of 
Physiology, 151 


International Association for Geographic Pa- 
thology, 321 

Ninth International Congress of History of 
Medicine, 151 

Society TRANSACTIONS: 

Buffalo Pathological Society, 1014 

Chicago Pathological Society, 526, 677, 850 

a a Pathological Society, 182, 353, 534, 


Pathological Society of Philadelphia, 360, 847 
Sodium chlorate, fatal poisoning by, 180 


chloride, effect of diminished concentrations 
—— chloride on complement fixation, 
‘ 
fluoride, effect on tumor metabolism, 520 
nitroprusside poisoning, 351 
nucleinate, resistance to insulin; response to 
insulin in rabbits during leukocytosis in- 
duced by sodium nucleinate, *766 
Soils, acid-fast bacteria in, 668 
Spina bifida occulta, lumbosacral teratoma asso- 
ciated with, 679 
Spinal canal, intervertebral disk extensions into 
vertebral bodies and spinal canal, 157 
cord, changes in spinal cord in lymphogranu- 
lomatosis, 661 
cord, effect of liver treatment on changes in 
spinal cord in pernicious anemia, 661 
cord, functions of glia in secondary degenera- 
tion of spinal cord; oligodendroglia as 
phagocytes, *23 
Spine, absence of vertebral bodies, complete and 
unilateral, 993 
intervertebral disk extensions into vertebral 
bodies and spinal canal, 157 


Spirochaeta hispanicum, experimental study of 
Spirochaeta hispanicum (var. macrocanum), 
167 


pallida, antigenic activity of various strains 
of Treponema pallidum, 839 

pallida, antigenic failure of Spirochaeta pallida 
from testicular chancres, 514 

pallida, biology of, 517 

pallida in eye following subscrotal inocu- 
lation of syphilis, 337 

pallida, réle of skin in production of anti- 
bodies against, 515 : 

pallida, Wassermann reaction following im- 
munization with, 1007 

Spleen, absence of, with biliary cirrhosis and 

atresia of external bile ducts, 360 

Gamna’s areas in syphilitic spleen, 329 

multiple infarcts and necroses of spleen 
(Fleckmilz), 81ly 

sarcoma of, 1009 

sarcoma of, primary, 523 

speckled spleen (multiple necrosis in spleen) 
and its relation to arteriolar sclerosis, 159 


Splenectomy, restoration of liver in rats after 
partial removal of liver and splenectomy, 
*573 


Sputum, excretion of some drugs and dyes in, 
988 


Staining, rapid method for staining frozen sec- 
tions, *433 
Staphylococcus bacteremia, bacteriophage as 
therapeutic agent in, 686 
toxic properties of filtrates of hemolytic 
staphylococcus aureus, 995 
toxic substances produced by staphylococci, 
168 


Sterol, arterial changes due to irradiated sterol, 
821 
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Stewart, H. L.: Pulmonary asbestosis with re- 
port of 2 cases, 850 


Stillborn infant, uric acid infarcts in stillborn 
infant, 352 

Still’s Disease: See Arthritis deformans 

er actinomycosis of stomach and liver, 


epithelioma and sarcoma of, 349 
lymphogranulomatosis, primary, isolated, 158 
metastasizing leiomyoma of, 677 
secretion in pulmonary tuberculosis, 989 
syphilitic ulcer of, 992 
tuberculosis of, 828 
tumor of, double, 179 
Uleer: See Peptic Ulcer 

Straub, M. E.: Commercial bacteriophage prod- 

ucts, 6 


Streptococci, acute experimental glomerulitis 
following repeated injections of haemolytic 
streptococci into renal artery, 325 


antigenic streptococcal hemolysin, 837 


blood chemical changes in streptococcus septi- 
cemia, 164 


derivation of encapsulated forms from non- 
encapsulated hemolytic streptococci, 828 


diphtheroid phase of, 666 


effect of hemolytic streptococci and their prod- 
ucts on leukocytes, 1001 


electrophoretic study of streptococci of scarlet 
fever and erysipelas, 1000 


guinea-pig epidemic due to streptococcus, 165 
metabolic studies of, 831 
protein fractions of scarlatinal strain of 
streptococcus hemolyticus, 996 
Strongyloides stercoralis, biology of, 168 
Submaxillary gland, intranuclear inclusions in, 
in rat, 83 
Sugar in Blood: See Blood sugar 
Suicide, case of suicide by use of dimethyl- 
sulphate, 673 


Sulphur, colorimetric micromethod for deter- 
mination of sulphur in deproteinized blood 
filtrate, 161 


Suprarenal Preparations; effect of epinephrine 
on iodine concentration of blood, 824 


protection of adrenalectomized animals against 
bacterial intoxication by adrenal cortical 
extract, 986 


tissue changes following continuous intra- 
venous injection of epinephrine hydrochlo- 
ride into dogs, *745 
Suprarenals, formation of bone marrow in, 819 
in relation to tumor growths, 521 


lesions of adrenals of rabbits caused by herpes 
virus, 165 


medulla in vitamin B deficiency, 658 


neuroblastoma of suprarenal gland, with mul- 
tiple metastases, 677 


protection of adrenalectomized animals against 
bacterial intoxication by adrenal cortical 
extract, 986 


significance of natural variations in structure 
and cortical lipoid of mouse suprarenal, 658 


Sweany, H. C.: Primary tubercle appearing in 
with advanced Hodgkin’s disease, 
8 


Sweat glands, benign tumors of, 522 
Synovial fluid, nature and origin of, 821 


Syphilis, chemical nature of so-called syphilis 
antigens, 1007 


congenital, dental anlage in, 827 
Gamna’s areas in syphilitic spleen, 329 
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immunologic response of syphilitic rabbits to 
lipoids, 1009 

laboratory infection with, 666 

myocarditis due to, *266, *436 

occlusion of great vessels of neck in syphilitic 
aortitis with aortic and innominate 
aneurysms, 851 

of pulmonary artery, 668 

origin and antiquity of syphilis; evidence 
from diseased bones; a review, with some 
new material from America, *779, *931 

precipitation tests for, 357, 841 

serodiagnosis, alcoholic extracts of bacteria 
in, 1008 

serodiagnosis with acetone-insoluble lipoid 
fraction of Kiss, 174 

spirochetes in eye following subscrotal in- 
oculation of, 337 

syphilitic blood proteins (surface tension and 
solubility), 834 

syphilitic ulcer of stomach, 992 


Taenia, physiologic responses and immune re- 
actions to extracts of certain intestinal 
parasites, 985 

Tar cancer, color of skin and experimental tar 
cancer, 84 

cancer in man, 672 
Teeth, experimentally produced focal (dental) 


a in relation to cardiac structure, 


in congenital syphilis, 827 
réle of nutrition as factor in prevention and 
treatment of dental diseases, 5 
Tendon, lymphangioma of, 519 
Teratoma, lumbrosacral teratoma associated 
with spina bifida occulta, 679 


Terplan, K.: Unusual case of severe pyemic 
embolic cholecystitis with multiple lesions 
in gallbladder leading to perforation and 
localized peritonitis, 1017 


Terry, M. C.: Elliptical human erythrocytes, 
report of 2 cases, *193 

Testicle, antigenic relationship of lipoids from 
brain and testicle,. 529 


effect of testicle extract and normal serum 
- transplantable epithelial tumor of rab- 
it, 518 


effect of testicle extract on Rous sarcoma, 346 


Tetanus, immunization of guinea-pig spleen 
against tetanus toxin in tissue cultures, 
1004 


a acetate, cutaneous changes caused by, 
331 


Thatcher, H. S.: Avitaminosis; pathologic 
changes in tissues of albino rat during 
early stages of vitamin A deficiency, *756 


Thorsness, E. T.: Experimental abscesses in 
rabbit; cytology and drainage, *899 
Thrombo-angiitis, experimental, bacteriologic 

and pathologic studies, *910 
Thrombophiebitis, mechanism of thrombophle- 
bitic edema, 656 


— coronary, in infant aged 4 months, 
28 


of hepatic artery with sudden resistance to 
insulin in diabetic patient, 530 


of inferior vena cava in new-born infant, 990 
Thuja occidentalis, fatal poisoning with, 524 
Thymus, primary cancer of thymus with pluri- 

glandular disturbance, 175 


toxic adenomatous typhoid with persistent 
thymus, 848 
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Thyroid, atrophic fibrosis associated with 
lymphoid tissue in, 157 

biologic experiments with ovarian thyroid 
material, 328 

fat tolerance in experimental hyperthyroid- 
ism, 657 

Hiirthie cell tumor, *716 

iodine and bromine content of, 823 

lingual struma and hypothyreosis, 330 


papilliferous tumors of thyroid and aberrant 
thyroid tissue, 1010 


toxic adenomatous thyroid with persistent 
thymus presenting unusual anatomical 
features, 848 


Tibia, calcification of tibia of newborn child, 
822 


Tissues, bactericidal effects of tissues from 
healthy and irradiated animals, 172 


continuous observations on living granulation 
tissue, 504 

cultures, action of antileukocytic serum on, 
*584 


cultures, development of collagen and re- 
ticulum fibers in, 658 


cultures, formation of bilirubin in, 508 


cultures, growth rate of tissue cultures in 
different preparations of embryonic extract, 
508 

cultures, influence of coal and stone dust on, 
507 


cultures, significance for pathologic anatomy, 
332 


cultures, some effects of roentgen radiation 
on dividing cells in tissue cultures, 327 


immunity, local, *868 


reactions, local tissue reactions due to varia- 
tions in ion concentration, 507 


respiration of normal and tumor tissues, 177 
Tobacco cancer in rabbit, 521 


Tonsil, relation of tonsil to branchiogenetic 
cysts, 683 
symptomless occurrence of tubercle bacilli in 
tonsils with recurrent arthritis and retro- 
bulbar neuritis, 511 


Trachoma and bact. granulosis, 
etiology of, 510 
immunity in, 171 
Trauma and schizophrenia, 672 
Treponema: See Spirochaeta 


Trypanosoma, artificial acidosis in trypanosoma 
lewisi infections, 998 


Tsutsugamushi disease, Weil-Felix reaction in, 
513 


510 


Tubercle Racilli, action of acetone extracts of, 
336 


effect of toxic substances of, on liver, 668 

filtrable forms of, 337 

isolation of tubercle bacilli from blood of 
tuberculous patients, 338 

pathogenic action of filtrates of cultures of 
tubercle bacilli in guinea pigs, 827 

significance of dose in reaction to tubercle 
bacilli, 337 


symptomless occurrence of tubercle bacilli in 
tonsils with recurrent arthritis and retro- 
bulbar neuritis, 511 

tubercle bacillemia in diseases of central 
nervous system, 511 

Tuberculin, adsorption of tuberculin by coal 

dust, 823 

sensitivity and ultravirus, 841 

significance of dose in reaction to tubercle 
bacilli, 337 

specific cytotoxic action of tuberculim in tis- 
sue culture, 168 
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Tuberculosis: See also under names of organs 
and regions, as, Skin, tuberculosis; Stom- 
ach, tuberculosis; etc. 

allergic reaction in tuberculous 
anatomic aspect, 1005 

avian tuberculosis in normal and vaccinated 
rabbits, 826 

BCG; effect of environment on virulence of 
BCG, 166 

BCG, experimental immunization of guinea- 
pigs with BCG, 841 . 

BCG, histology of lesions caused by the 
| aa avirulent (BCG) tubercle bacillus, 


infection, 


BCG, lesions in tuberculous guinea-pigs 
treated with BCG, 1004 


BCG, microbic dissociation of, 336 

BCG, pathologic anatomy of rabbits inocu- 
lated with, 1003 

BCG, reinoculation with BCG in guinea- 
pig, 514 

BCG vaccine, 1004 

blood groups in, 163 

cystinuria and tuberculosis, 163 

diagnosis in monkeys, 336 


effect of irradiated ergosterol on calcifica- 
tion of tubercles, 163 

epidemiology and pathology in India, 167 

experimental, and reticulo-endothelial 
tem, 672 

experimental, mechanism of infection, 1002 

Herrold egg yolk agar medium in diagnosis 
of tuberculosis, 829 

lesions suggestive of Hodgkin’s disease in, 827 

lymphocytic-monocytic ratio in experimental 
tuberculosis in guinea-pigs, 164 

metal salt therapy in experimental tuber- 
culosis of guinea-pigs, 338 

natural infection of rabbit with, 1002 

nature of allergy in tuberculosis as revealed 
by tissue culture studies, 834 

pulmonary, gastric secretion in, 989 

pulmonary, peptic ulcer, associated with, 655 

pulmonary, primary pulmonary tubercle ap- 
pearing in patient with advanced Hodgkin's 
disease, *558 

pulmonary, tissue culture of so-called alveo- 
lar epithelium from tuberculous lungs, 507 

reticulo-endothelial vital storage in experi- 
mental tuberculosis, 511 

tularemic encephalitis with coexisting tuber- 
culosis, 818 

Tucker, W. H.: Réle of nutrition as factor in 
prevention and treatment of dental dis- 
eases, 532 
Tuell, J. I.: Pharyngo-esophageal diverticulum 

with sub-diverticular esophageal stenosis, 
foreign body impaction and sudden death ; 
report of case, *905 


sys- 


Tularemia in Norway, 829 
tularemic encephalitis with coexisting tuber- 


culosis, 818 
Tumors: See also under names of organs and 
regions, i.e., Bronchus, benign tumor; 


Stomach, tumors; etc. 
are biopsies on malignant tumors dangerous? 
349 


biopsy in, *607 


blood of normal rabbits as index of their 
resistance to transplantable neoplasm, 348 


coagulofiocculation test for malignant tumors, 
106 


effect of testicle extract and of normal serum 
= transplantable epithelial tumor of rab- 
it, 518 


effect of tissue extracts on respiration of 
tumor tissues, 347 


: 
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Tumors—Continued 
formation and trauma, 178 
Hiirthle cell tumor, *716 
innervation of human tumors, 175 
“a unattached retroperitoneal tumors, 


metabolism of, 520 
metabolism, effect of sodium fluoride on, 520 
multiple, primary, 844 


neoplasms as result of inheritable chromosome 
alterations, 849 


of basal ganglia, 675 


of muscle type; report of group of cases with 
reference to metastasis of lelomyosarccma 
to brain, *857 


production of experimental tumors by means 
of radioactive substances, 176 


suprarenals in relation to tumor growth, 521 
susceptibility and heredity, 518 


tissues, respiration of normal and tumor tis- 
sues, 177 


ultrafiltration of agent of chicken tumor 
no. 1, 345 
Tuthill, C. R.: Cerebral response to oil in- 
jected into brain substance in rabbits, 1014 
Typhoid, Bacillus typhosus, relationship of cer- 
tain variants of, 997 


Bacillus typhosus, studies on serologic re- 
actions of flagella of B. typhosus, 839 


new serologic diagnosis of typhoid and para- 
typhoid bacilli and of related bacteria, 173 


Typhus fever, 164 . 
rat flea as vector of typhus fever, 828 


transmission of virus of Mexican typhus 
from rat to rat, 997 


vaccine production in Mexican typhus, 839 
virus, cataphoresis experiments with, 335 


Ulcers: See Peptic Ulcer; and under names 
of organs 


Ultrahigh frequency, biologic action of ultra- 
high frequency currents, 822 


irradiation, skin cancer in rats after pro- 
longed ultraviolet irradiation, 521 


Undulant fever, agglutinin absorption in, 513 
pathologic anatomy of, 338 
Urea tolerance after unilateral nephrectomy in 
rabbits, 986 
Coes hemagglutinating properties of urease, 


Uremia, following transfusion of blood, 655 
Ureter bifidus caudalis, 330 
Uric acid, experimental studies on excretion 
of, 505 
methods of uric acid determination in blood 
serum, 162 
Urine, cystinuria and tuberculosis, 163 
determination of urea in urine with subli- 
mate method, 162 
estimation of emotional response by means of 
pu value of urine, 845 
nae studies on excretion of uric 
acid, 
gonad-stimulating substances of anterior lobe 
of pituitary body and of urine in preg- 
nancy, 326 
influence of reaction of urine on growth of 
bacteria, 679 


Uterus, cancer of uterine horn and interstitial 
portion of fallopian tube, 518 


hyperplasia of uterine muscle during preg- 
nancy, 508 


sarcoma of cervix, primary, 519 
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Vaccination, Encephalitis following: 
der Encephalitis 


Vaccine lymph, foot-and-mouth disease in, 514 
Vagina, polypoid sarcoma of, 676 


Van Wagoner, F. H.: Production of gastric 
and duodenal ulcers in experimental cin- 
chophen poisoning, 850 


Varicella: See Chickenpox 
Vasodilatation in limbs in response to warm- 


ing body with evidence for sympathetic 
vasodilator nerves in man, 987 


Venom, refractoriness to Shwartzman phe- 
nomenon caused by moccasin venom, 169 
use of protozoa in measuring neutralizing 
value of cobra antiserum, 171 
Vertebra: See Spine 
Viosterol: See Ergosterol 
Viruses, protein-free suspensions of, 335 


Vitamin A, avitaminosis; pathologic changes tn 
tissues of albino rat during early stages 
of vitamin A deficiency, *756 


B deficiency, suprarenal medulla in, 658 


B, lesions of nervous system resulting from 
deficiency of vitamin B complex, *207 


hypervitaminosis, 325 


infection of accessory sinuses and upper 
respiratory tract in avitaminosis of rats, 
999 


See un- 


Volatile poisons, 525 


Wallerstein, H.: Hiirthle cell tumor, *716 


Wassermann reaction, evaluation of organ ex- 
tracts for Wassermann reaction by measur- 
ing their turbidity, 172 


following immunization 
pallida, 1007 


Weidman, F. D.: 


with Spirochaeta 


Radiate formation due to 


hyphomycete (Aspergillus?) as seen in 
pulmonary granulomatosis of capybara 
(hydrochoerus hydrochoerus); nature of 


fungus incrustments in general, *725 
Weil, A.: Multiple ganglioneuroma, *713 


Weiss, E.: Coaguloflocculation test for malig- 
nant tumors, *106 


Whitcher, B. R.: Regeneration of red cells 
following copper and iron therapy, 681 


Williams, H. U.: Origin and antiquity of 
syphilis; evidence from diseased bones; a 


review, with some new material from 
America, *779, *931 
Wolfson, A.: Bilateral diffuse cortical nec- 
rosis of kidneys, 529 
Wounds, subcutaneous hemorrhages in bullet 
wounds, 180 
> 


Xanthomatosis, 657 


Yellow fever, electrophoresis experiments with 
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